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STATE OF NEW YORK: 
DEPARTMENT OF AGRICULTURE, 


ALBANY, January 15, 1914. 


To the Assembly of the State of New York: 

I have the honor to submit herewith the Thirty-second Annual 
Report of the Director and Board of Control of the New York 
Agricultural Experiment Station at Geneva, N. Y., in pursuance 
of the provisions of the Agricultural Law. 

I am, respectfully yours, 
CALVIN J. HUSON, 


Commissioner of Agriculture. 


NEW YORK AGRICULTURAL EXPERIMENT STATION, 


W. H. Jorpan, Director. 


GreneEva, N. Y., January 12, 1914. 


Hon. Catvin J. Huson, Commissioner of Agriculture, Albany, N. Y.: 
Dear Sir: I have the honor to transmit herewith the report 
of the Director of the New York Agricultural Experiment Station 
for the year 1913. 
Yours respectfully, 
BURT E. SMALLEY, 
President Board of Control. 
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The Bulletins published by the Station will be sent free to any farmer applying 
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1 Resigned May 15. 

2 Appointed Aug. 1. 

3 Appointed June 18, in connection with Hop 
Culture Investigations; on leave after Oct. 18. 

4 Returned to duty Aug. 22 after absence on 
leave. 

5 Resigned Dec. 18. 

6 Appointed Feb. 17. 

7 Appointed Vice-Director May 20. 


® Resigned Dec. 

9» Connected ty ‘Grape Culture Investiga- 
tions. 

10 Resigned Sept. 15. 

11 Appointed Sept. 1. 

12 Promoted from Special Agent Nov. 5; con- 
nected with Grape Culture Investigations. 

13 Riverhead, N. Y 
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Tuirty-SEconpD ANNUAL ReEporT 


OF THE 


Board of Control of the New York Agricultural 
Experiment Station. 


TREASURER’S REPORT. 


Geneva, N. Y., October 1, 1913. 


To the Board of Control of the New York Agricultural Experiment 
Station: 
As Treasurer of the Board of Control, I respectfully submit the 


following report for the fiscal year ending September 30, 1913: 


MAINTENANCE FuNp — NECESSARY EXPENSE 


APPROPRIATION 1912-1913 


1912 Receipts Dr 
@et 11: ‘To: balance ourhand: 3.52... Sobek aie $1,019 37 


To amount received from Comptroller... .... 24 ,000 00 


$25 ,019 37 


2 REPORT OF THE TREASURER OF THE 


Expenditures 


By building ahd: TQNaME sine oeee en 


By contingent expenses./- 2... Mw. bat J. 
By. feeding siiitiesesosee es a Sees ta cee 
By fertiiwersss 7 ee ees ee 
by freight. antexprcss cts 5. ct eee eae 
By furniture and fixtures o.-s.Gees. +o Pe es 
By héat, light. waters -.t...2... fpoedepes 
By UUDEATY >..5.5 Seiten: ds ss 8 su a eee 
By live'stocktitsh iit. . 12.0 ae cee 
By postage and stationery.............:.... 
By puvhewbions:..772 8 eos oe Sa ee ee 
By scientific apparais.ed< anecaee Ee oes 
By seeds, plants and sundry supplies......... 
By tools, implements and machinery......... 
By travelin@-@apenses) . oo chi ie Uae... 
By: Dalam. «S25, oesiee cee a eee eee 


GENERAL EXpENSE— Heat, Licut, Water, APPARATUS, 


pairs, Erc. 
1913 Receipts 


Oe) "To balance:on hand. 2% th eee ee 
To amount received from Comptroller... .... 


Expenditures 


By budings and repaiws:...05 2.2 kes oss: 258 
By heat, light and water. oo «22 ss haem 2 
By scientific apparatus.:..).2.07 see ee Se 
By tools, implements and inachinery......... 
Bey alanee 5 coca Pinus Rate Dae ee 


Cr. 


$603 
493 
2,909 
1,263 
541 
835 
127 
895 
1,105 
735 
1,799 
142 
1,234 
3,814 
466 
3,045 
5,004 


$25 ,019 


37 
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SALARIES 
1913 Receipts Dy: 
Seed. bo palahce om hang... 24 |. Ps ke Dee BE ee $5,154 75 
To amount received from Comptroiler....... 52,000 00 
$57 ,154 75 
Expenditures Cr. 
iypor atic... oe eee nnn, 2 ware, $52 ,869 03 
Peace 7 i 5 ee ete s Pr eee es 4,285 72 
$57 ,154 75 
LABOR 
1913 Receipts Dr. 
Sete. (ho balance ont hardy oi. ioxiu pAeeeey PL $40 43 
To amount received from Comptroller....... 15,800 00 
$15,840 43 
Kapenditures Cr. 
LETT EE 0 Dina one LAN $15,013 45 
1 Ei2 1 Len EY SSUAE AU el ca RA 826 98 


$15,840 43 


CONCENTRATED FEEDING STuFrFs INSPECTION 


1913 Receipts Dr. 
Octad. To balance onthang : >a: clade cinta a. who: $218 05 
To amount received from Comptroller. ...... 4,500 00 


$4,718 05 


1913 
Oct. alk 
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Expenditures Cr. 

By chemical supplies:.c.. 20 --. nes eee $54 95 
By: contingent expenses. 27.2 eee ore 1 00 
By freight. and express... ...c90 ees 38 12 
By heat, lightandowater'. / 2.752 ee 256 90 
iby postage and stationery... .. 2... «acer 25 
ey calories ape preted: Cooks. Loi awh eeoeees 2,444 05 
By-scientilic apparatus: 5.4.25 o6s elsxe =: 80 42 
By traveling expenseSiicc 5 22.6 6. 0. 45s Sates 70 48 

Balance: 2. es ae weet 2 ae 1,771 88 


| $4,718 05 


FERTILIZER INSPECTION 


Receipts Dr. 
To balance on hand." eeu ence kee ae $468 66 
To amount received from Comptroller. ...... 11,000 00 


$11,468 66 


Expenditures Cr 

iby Chemmcal Supplies. \. 2. 2. sess osrleeaiine $283 33 
By irewehe AGT express..o.. ost ui. se ten rete 115 95 
By heat, tight and water... 1.25 fers. oie ee 137 90 
ESidl tS orc) SRI u aN ae enon curacy U RRC Be 2 eM eh 449 02 
By postage and stationery... 2.2.2... 2 .0-hs 183 02 
By: SAN ATES «coin a eee ae ao aa Les 5,960 59 
By selentific apparatuses 5... 3 eau te eles 210 92 
By seeds, plants and sundry supplies......... 7 34 
By ‘traveling expenses... ..425 eee ee 24 05 
Balhanee .,:10)/44 74 SU ee 4,096 54 
$11,468 66 


_—— wf 


1913 
Oct. 1. 


1913 
Octs-1. 


1913 
Oct. 1. 
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FertTiuizers, FEEDING Sturrs, Erc. 


Receipts 


To amount received from Comptroller. ..... 


Expenditures 


By treight and expressey.(.%) . aussie. washes 
1 je 127102 TI Nee pee UE a es 
By Sal ates ce mest iates a ye scr sk ark ears 


INVESTIGATION OF GRAPES 


Receipts 


To amount received from Comptroller. ..... 


Expenditures 


By contingent expenses..................- 
7 BAP Pee HI NAG) ache tesa eRe one Ae eee a 
Bypircight, and CXpress ois i. ates in «cs iss ee 
By aumibure and Mixtures. 2252s 2505 a4 sce - 
By heat, hebt: and water soe... 2... ee. ses 
By labors .. Pongie Js -bevinne: tesscr 
By postage and stationery................. 
Bac calaniesy a pexinisesta tie’... mare chi ieee ier 
iby scientifiewapparatus....). >. .ccs2ss0see 
By seeds, plants and sundry supplies........ 
By tools, implements and machinery........ 
by traveling Expenses 77552 2 ose elat ae bas oes 


INVESTIGATION OF Hops 


Receipts 


To amount received from Comptroller...... 


$1,015 88 


Dr. 
$357 63 


Cr. 


$14 47 
9199 
5) Oa Wf 


$357 63 


Dr. 


$6,946 97 


Cr: 


$260 55 
154 91 
34 19 

2 50 

3 20 
1,088 57 
17 96 
4,965 89 
44 07 
153 24 
jean 
214 58 


$6,946 97 


Dr. 
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Expenditures Cr 

By contingent expenses... 32..0.25 su oe one es $500 25 
By ireight:and expresses: ¢. astute lanes 1 08 
By SBLATICS ics.) Se AeM Paes =o = 6 2 ai eentere uae 366 00 
By scientific: apparamiset <4 5. 225 ete oie 81 62 
By tools, implements and machinery......... 50 00 
By ‘traveling expenses ../. 2. (6981 ae Gea 16 93 

$1,015 88 


REPAIRS TO CHEMICAL LABORATORY 


1913 Receipts Dr. 
Oct. 1. To amount received from Comptroller....... $4,708 92 
Expenditures Cr. 


TS y TED AIES.. 25. Ss ace ation ae eles nt eee $4,708 92 


New BuILpINGs 


1913 Receipts Dre 
Oct. 1. To amount received from Comptroller....... $2,488 59 
Expenditures Cr. 
By sconstnuctiony acuisariavin Soee asaah seis $2,248 00 
Bysequipmient, yahthjaen fips Pena bem che 240 59 
$2,488 59 


SprecrAL Funp — HortTICULTURAL INVESTIGATION 


1912 Receipts Dr. 
Gets 1! 290 balance on! hands.» scwsth.o~ «wee ee $18 27 


New York AGriIcuLTuRAL ExpERIMENT STATION. i: 


1913 Expenditures Cr 
By check to Treasurer of State of New York. $18 27 


INSURANCE MONEY 


1912 Receipts Dr. 
erat a LO palance on Wands icse teeth es). Heke! $22 07 
Expenditures Cr: 


By check to Treasurer of State of New York. . $22 O07 


UNITED STATES APPROPRIATIONS — Hatcu FuNpD 


Recerpts 1912-1913 Dr: 


To receipts from the Treasurer of the United 
States as per appropriation for fiscal year 
ended June 30, 1913, as per act of Congress, 


approved: March: 201887 botied ecdacs eds! $1,500 00 
Expenditures Cr. 
By labor... BEET ARS POEM ee ae Balen $1,500 00 
Apams FuNpD 
Receipts 1912-1913 Dr: 


To receipts from the Treasurer of the United 
States as per appropriation for fiscal year 
ended June 30, 1913, as per act of Congress, 
approved Mage 2 ISS7 .os026 So ve a os $1,500 00 
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Expenditures Cr. 
By. BalaTACS)....5 5 ei ie eee ta ries ain ee ae $1,471 20 
By. scientific apparatuses. 2h... 2. ts. cs : 28 80 
$1,500 00 


All expenditures are supported by vouchers approved by the 
Auditing Committee of the Board of Control and forwarded to the 
Comptroller of the State of New York. 

WILLIAM O’HANLON, 


Treasurer. 


DIRECTOR'S REPORT FOR 1913.* 


To the Honorable Board of Control of the New York Agricultural 
Experiment Station: 


Gentlemen.— In accordance with statutory requirements, I have 
the honor to submit to you herewith the report of this institution 
for the calendar year 1913. It is gratifying to state that the year 
has been one of prosperity in the affairs of the Station in that the 
usual amount of work has been brought to a successful issue and the 
personal welfare of all connected with the institution has been 
maintained to a very satisfactory degree. 

Through the kindness and consideration of your board, it was 
my privilege to spend several months in European countries, during 
which time I had the honor and privilege of visiting a good number 
of the best of the European experiment stations where I had the 
opportunity of informing myself concerning the policies and methods 
pursued by experiment stations whose existence was an inspiration 
and an aid in establishing similar institutions in this country. 
During my absence, Mr. Frank H. Hall, Vice-Director, administered 
the affairs of the Station, and I wish to gratefully acknowledge 
the loyal and efficient manner in which he attended to the duties 
of the position. 

I shall briefly set forth the administrative and financial status 
of the Station, together with a brief summary of some of the more 
important work which we have accomplished during the year. 


ADMINISTRATION. 


STATION STAFF. 


During the past year, the staff of this Station has been freely 
drawn upon to fill positions in other institutions. 
Dr. Harry A. Harding, Bacteriologist, was called to a very impor: 


* Reprint of Bulletin No. 372, December, 1913. 
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tant position in the University of Illinois. It was deemed highly 
desirable to retain the efficient services of Dr. Harding, but the 
inducements offered him at the institution where he is now located 
were such that it was not possible to offer an equally satisfactory 
arrangement. Dr. Harding had been connected with this insti- 
tution since January 1, 1899, and during his period of service he not 
only built up an efficient department, but his work has been highly 
useful within the State and has attracted general attention through- 
out the country. 

Mr. Richard Wellington, Associate Horticulturist, accepted a 
position in connection with the University of Minnesota. Mr. 
Wellington, through a residence at Harvard University for advanced 
study, and through habits of close application to the prosecution 
of his work here had reached a point where he was rendering 
efficient service in the department of horticulture. 

Mr. William J. Schoene, Associate Entomologist, is now con- 
nected with the Virginia Polytechnic Institute, and holds the 
position of State Entomologist of Virginia. He had been connected 
with the entomological department of this Station since July 7, 1906. 
The work of Mr. Schoene had, at all times, been satisfactory and 
the Station meets with a distinct loss in his withdrawal from the 
institution. With the certainty that he will give to his new position 
the same ability and industry that he has shown here, assurance 
is given of his continued success. 

While it is a distinct disadvantage to lose men who have estab- 
lished themselves in the work of the Station, it must be expected 
that, when called to positions of responsibility and greater financial 
advantage, the associates and assistants in the Station will occasion- 
ally be drawn away. 

The Station has been very fortunate in being able to fill, in a very 
satisfactory way, the positions thus vacated. 

Robert S. Breed, Ph.D., was called to the position vacated by 
Dr. Harding. Dr. Breed graduated from Amherst College in 1898 
and later he was granted the degree of Doctor of Philosophy by 
Harvard University in recognition of advanced studies in biology. 
He has had the advantage of association with some of the leading 
workers in this country and in Europe in carrying on bacteriological 
researches, particularly along milk sanitation lines, and he comes 
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to the institution most efficiently equipped for the work which he 
will undertake. At the time Dr. Breed accepted the call to the 
Station, he was occupying the position of Professor of Biology at 
Allegheny College, Meadville, Pennsylvania, which position he had 
held for eleven years. 

Mr. Roy D. Anthony, A.B., M.S.A., who accepted the position 
of Associate Horticulturist, entered upon his duties August 1, 1913. 
Mr. Anthony graduated from Rochester University in 1908. He 
afterwards entered Cornell University in order to pursue a course 
in horticulture, with special reference to pomology, and graduated 
from the latter institution in 1910. Previous to coming to this 
institution, he occupied the position of instructor in pomology in 
the State College of Agriculture. 

Hugh Glasgow, Ph.D., of the University of Illinois, who is 
appointed to fill the position vacated by W. J. Schoene, will not 
enter upon his duties until January 1, 1914. Dr. Glasgow is a 
graduate of the College of Science in the University of Illinois, 
receiving the degree of Bachelor of Arts in 1908. Since that time, 
he has pursued advanced studies, particularly along zoological lines, 
at the University of Illinois, and in June of 1913, he was granted the 
degree of Doctor of Philosophy. He acted as student assistant 
in the Department of Entomology at the University for two years 
and, at the time of his appointment, held the rank of instructor in 
that department. He specialized particularly during his under- 
graduate and graduate work in the economic phases of entomology. 
At the same time, he gave considerable attention to bacteriology, 
plant pathology, protozoology and human parasitology. Such an 
educational equipment is a prophecy of excellent work in the field 
which Dr. Glasgow is now to occupy. 

These appointments to the staff of the Station, as has been the 
case so far as possible in all previous appointments, have been made 
with reference to building up a strong corps of men well equipped 
for the study of the problems important to agriculture. I am able 
to speak with great gratification of the excellent spirit which pervades 
the entire staff in relation to its work and of the hearty co-operation 
with which the members of the staff join in the study of problems 
where cooperation is essential. 
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MAINTENANCE FUNDS. 


The legislative appropriations for the maintenance of the Station 
during the fiscal year ending September 30, 1913, were as follows: 


SSIS ES is 5's, snl pve. 3k Baie PEI oR San GID. 8. TC Oe oe $52,000 
RERUN a ce. « a:"5eo-0)/0-1 Wid sh ech 91> Oa RTE aI REN ska 5 oie echo yame Stee os qemeene 15, 800 
Maintenance of general expenses of Station departments................ 24,000 
Special grape work in Chautauqua county...............0cceeeeceeeee 7,500 
General expense, heat, light, water, repairs, etc..............2...0000: 5,500 

Motel errs tafe areca sé 6a:5.6,disnevee eeetOe Slagsl eis haa LOE aaa ee eee $105,800 
Herp MICORMENAPCCUON tick... cs tics sok oe « ei 2910.5 ete oe eee ne ee ete $11,000 
Heedmerstuiisminspection. .)/.32:.261. 4... .s)lae ss ais» eR eE «See 4,500 

JOA ba chet GROSIRO RCIA EER ER ROSIE CRY Glan OIE ORL oes Makes ERAN © $15,500 


Appropriations by the Legislature for the current fiscal year are 
as follows: 


OAIATIOS eran ete.c ay eete seaae aes cthar nied operate, oaenee sie vinie. a; conovabeus esate Spa ee $52 ,000 
| W700) Gee Nees Sa cota ERIS CRE A Th bri Si ce oo eae Ang OC 4 ie ai | OOS 16,000 
For meeting the general expense of the Station departments............. 24,000 
General expenses including heat, light, water, repairs, etc.............. 5,500 
Horispecialiprapesinvestioavlonsteyie sedene station ae ae eters eine ae tte 7,500 
For field, orchard and sanitary milk investigations...................-- 15,500 
For special investigation in hop culture................cee cece ceeceee 5,000 

4 oy) Ree UGS cK 0 Eto o ORI LATA CS HIA obi c aac ito soph ocho $125,500 


For the analyses of samples of fertilizers, feeding stuffs, fungicides, in- 
secticides and agricultural seeds submitted by the State Commissioner 
of Agriculture, and for the examination of Babcock glassware........ $16,000 


The appropriations which your Board has requested from the 
Legislature for the fiscal year beginning October 1, 1914, are as 
follows: 


SePICR MOU LACIEN GING (ALMIT 35.2% oo Date oie eosin cro. niedatac(ereiaiee tqare oe ale Eee $52,000 
SRSA LD OT sare ayes sree A RAR Tie Bate leas ies, dae De ee ees 16,000 
Necessary expenses of Station departments... ..........0-ceceececeecs 24 ,006 
General expense including heat, light and water..................00e0- 5,500 
Investizations:in -erapexculture: fe asciee iecinntie Sake eat asa tnie are 7,500 
For field, orchard, truck, garden crops and sanitary milk investigations. . . 15,500 
Repairs, Dairy and Biological Building and forcing houses............. 1,500 

BP SGALe Reratere fics asciee) «ais tei Cordis aus, na POM Sern Ea ae oc Osi eee $122 ,000 


For the analyses of samples of fertilizers, feeding stuffs, fungicides, in- 
secticides and agricultural seeds submitted by the State Commissioner 
of Agriculture, and for the examination of Babcock glassware......... $16,000 
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PUBLICATIONS. 


During the past year, the Station issued 15 regular bulletins, 
5 technical bulletins and six circulars. Eleven popular bulletins 
were also printed, presenting in a simpler form the data and con- 
clusions of 11 of the regular, or so-called complete bulletins. The 
following table shows the distribution of these publications among 
the various departments of the institution. It should be stated 
that one of the bulletins classified under the Bacteriological Depart- 
ment, which relates to the effect of certain dairy- operations upon 
the germ content of milk was the result of cooperative work between 
the Bacteriological Department and the Dairy Department. 


Bacteriology Botany Chemistry Entomology Horticulture Inspection 


Complete bulletins. 2 3 2 3 2 3 
Technical bulletins. PF EE re 1 Digi shecraeen Publ baa idee. 
CincMlarser ets eae ie seein ee aceasta 4 SEA ee 


As is well known, the complete bulletins are only issued to a 
limited list, excepting that the bulletins giving the results of our 
inspection work are mailed to our full list of names. The popular 
bulletins are the ones that are more generally distributed to the 
people of the State. The following is a statement of the number 
of names now on our mailing list: 


PopuLtarR BULLETINS. 


HVESIC LIES LONNIE Wo YONGE, a5 eprsaes Waem rly naecia cid, soph doused scones cosreeretons steteisne 38 , 212 
IVESic EMUSNOMOUNEL StateSsi.ssciete. oe atoms cas cokes cde otek ea nehan 2,267 
INE WED ADCTS yee Eire. ee NE Ete, Lies Eby ervag Des oma ogy 760 
Experiment spa nons andatheir statis se sei. cence cates icici earns aise ators 1,800 
SUC HRCULIS Sn prseied Noe Se yertee Coe e Geen ar, akira) PECL DNB Aes TE il a 100 

AMOR. yin Seciaccte eve hE EN are He ae TN an ea RU 43,139 

CoMPLETE BULLETINS. 

Peperiment stations and their staffs: .240:csc sitesi odes oe eee wee es 1,800 
MMi PAnICS eSCIEMUISUS CUCM aaa i TMA cet Sverre anata sees ae cee ica eects 315 
loneiraim INeiia 3 ltl 5.53 Siac iA AR ERG ee ROC Tn RO EE TS See ITA Sera oe 335 
MACE icpeen ire ee Saas IE aces eae 8 Ms Gee ss ya 5 eWeek Bed susan a 3,501 
iter a COUS eter RP e eres ri eee aces tia cie wn wae eee Tce ea ee 100 

SOUS che opctet aoa gee eR or eB) Acca tee int te ree thy 6,051 


The Horticultural Department of the Station is continuing the 
work of preparing fruit monographs; the three that have been 
issued are in demand not only in New York but throughout the 
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entire country. The next volume to be issued will be entitled the 
“ Cherries of New York.” This will probably not be out of the press 
for at least two years. If circumstances permit, this volume will 
be followed by the ‘‘ Peaches of New York;” the date of publication 
of which is at present quite uncertain. 

It should be understood by the public at large that the demand 
for the ‘‘ Apples of New York” was so great that the Legislature 
of 1913 authorized the printing of another edition of 5,000 copies, 
these copies to be sold at the cost of printing, which will probably 
be not far from $2.25 per set. This arrangement will enable those 
interested in apples to secure this publication whether residents 
of the State or not. Application for these should be made to the 
Commissioner of Agriculture at Albany, not to the Station. 


INSPECTION WORK PERFORMED IN COOPERATION WITH THE STATE 
DEPARTMENT OF AGRICULTURE. 


As is well known, the samples of fertilizers, feeding stuffs, fungi- 
cides and insecticides and seeds, collected by the Commissioner of 
Agriculture in the performance of his duties, are forwarded to this 
institution for analysis. The Station is also required by law to test 
the accuracy of, and brand, the Babcock glassware that is used in 
the State in those creameries and cheese factories where milk is 
purchased on the basis of the fat which it contains. 

The following is a statement of the samples examined by the 
Station during the year that has now ended. We have also examined 
many samples of agricultural seeds, sent in by farmers, that were 
not official. 


HEKCINZErA eee Se Gee Oe bintonecselee HORT Gi bee RES ohiee 931 samples 
ECCMID USUI Taro oree eck cook acco Bin ORE ice Oe ae Re 737 samples 
Agriciitiral seeds: oficial: .2 52. oe ae oe ee eo ee 293 samples 
Apricultural speeds) non-oficial, -. so. a2 bn see ae eee Eee 955 samples 

PISO ball 7a tren eet ce eats hoz oo AA Meee ce ic Nee eC 2,916 samples 
MHD ottles : 2. < We aos. ce nce ae Coe hn ee ICC 17 ,692 
‘shai coll eof) 1 Ce a i aR nA EER pce i ee eos ome oe 209 
CHREETEST, | OF 6 Ht CE eee ae A ed Ey CER Peet Lie eee eS ia) ot 5,600 
INGIORINEARUITES oneal Sirs cere kat a ee Oe Ee Eee < oeeee 646 
PREG UOR rests ete eee heh bak reels Gout ah Rie ede a ee ke oer 4,084 
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Until the present fiscal year, the Station has carried the seed work 
and the examination of Babcock glassware without any appropria- 
tions for that purpose by the State and has used funds for this work 
which were not intended to be applied in these directions. The 
Legislature of 1913 made appropriations covering all inspection work. 


INVESTIGATIONS RELATIVE TO HOP CULTURE. 


The Legislature of 1913 appropriated $5,000 for conducting 
investigations in hop culture. Work in this direction was established 
at Hartwick, Otsego county. During the past season, attention 
was given only to the control of the mildew so seriously affecting 
the hop plant, and the results reached by the use of sulphur are 
very encouraging, as it appeared that a fair control of the disease 
was accomplished. It is proposed to enlarge this work by including 
problems relative to culture and the use of fertilizers. It may be 
possible to take up questions relative to the breeding of the plant. 


INVESTIGATIONS RELATIVE TO GRAPE CULTURE. 


For several years there has been located in Chautauqua county 
what is known as the Fredonia Grape Laboratory, the purpose of 
which has been to study various problems affecting the production 
of grapes. These problems have included chiefly the maintenance 
of fertility and the suppression of fungus and insect pests which 
prey upon the grape vine. There will soon be published a bulletin 
giving the outcome of the experiments with fertilizers, in which will 
be detailed results that are very encouraging to the grape-grower. 
Reasonable success has been reached in the control of the fungus 
and insect pests, and bulletins discussing several of these have been 
issued. There seems to be no doubt that the work, so far, 
gives promise of repaying many times the cost of the investigations. 

It is now proposed to extend this type of work to the Keuka 
Lake region. A lease has already been effected of about twenty-two 
acres of grape land, mostly covered with bearing vines, around 
which will center the proposed inquiries. Problems in this latter 
district are somewhat different from those in the Chautauqua district. 
The work undertaken will have reference to these differences. 
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INVESTIGATIONS RELATIVE TO TOBACCO CULTURE. 


For several years fertilizer experiments with the tobacco plant 
have been carried on at Big Flats and also at Baldwinsville. In 
the latter place, the work has been somewhat broader than the use 
of fertilizers and has included questions related to the rotation of 
crops. These experiments are being carried on in cooperation with 
the United States Department of Agriculture. Mr. George W. 
Harris has been the representative of the department, and upon 
him has fallen the duty of giving immediate supervision to the 
work. It has not seemed justifiable to publish results up to the 
present time, chiefly because this sort of experimental effort must 
be continued for some time before safe conclusions may be made. 


SOIL INVESTIGATIONS. 


Work in the study of soils and their needs is a comparatively 
new effort of the Station. This work is largely carried on on land 
outside of the Station farm although considerable areas are being 
applied to this kind of investigation on the Station property. At 
the present time, experimental work is being carried on in thirteen 
localities, involving in each place from two to eight acres of land. 
The total amount of land under experimental control in these thirteen 
localities is fifty-five and a half acres. The character of this work 
is described elsewhere. 


INVESTIGATIONS IN THE INTERESTS OF VEGETABLE GROWING. 


At the last meeting of your Board, it was decided to add to the 
activities of the Horticultural Department of the Station a new line 
of effort, namely, investigations in the interests of vegetable-growing 
and truck gardeners. In order to accomplish this work, authority 
was given to appoint an additional assistant horticulturist to enter 
upon that work. This matter is now receiving consideration and it 
is expected an appointment will be made in the near future. 


EXPERIMENTAL WORK CONDUCTED OUTSIDE OF THE STATION LABORA- 
TORIES AND GROUNDS. 


It is not possible for the Station to give attention to the numerous 
problems that are presented to it if it confines its work to the labora- 
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tories and grounds of the institution. As a rule, it is necessary 
to go where the particular problem exists in order to study it. For 
illustration, the problems related to grape culture must be studied 
in a grape-growing district, and the same is true of hops, tobacco 
and other special crops. 

During the season of 1913, the Experiment Station conducted 
experimental work relative to twenty-five different problems in 
sixty townships and on 101 farms. These éxperimental efforts 
varied in size from work covering ten or more acres as in the case 
of the Auchter orchard and the experimental vineyard in Fredonia, 
which are extended over a period of not less than ten years, to 
experiments, on several areas, of a temporary character such as spray- 
ing an orchard for testing the efficacy of a particular spraying liquid. 
This work is not done primarily for educational purposes, but, in 
each case, the purpose was to acquire information. Nevertheless, 
these experiments have educational value to any farmers and fruit- 
growers who take the trouble to observe the results reached and, 
in this way, an experimental area may serve a most useful purpose 
to all of the fruit-growers or other producers in the district surround- 
ing the farm where the experiment is located. The first considera- 
tion, however, is not to teach that which is known, but to get a 
larger vision concerning that which is not known. 

There follows a list cf subjects investigated, together with the 
name of the cooperator and the location of the experiment. The 
Station wishes to express its obligations to the various persons who 
have so kindly and efficiently cooperated with it in these various 
efforts. A discussion of some of the results reached in connection 
with these experiments will be found under another heading. 


CooPERATIVE EXPERIMENTS CONDUCTED IN 1913. 


BOTANICAL DEPARTMENT. 


Nature of activity. Cooperator. Location. 
Potato spraying experiments.......... Heh Keyestie. cin ace acc Rush. 
Cause of poor potato stands........... HAAG Sirrine: se aeencstete Riverhead. 
Spraying currants for the control of cane 

blight and anthracnose............. J. R. Clarke & Son....... Milton. 
Dusting hops with sulphur for the con- 
trol of powdery mildew............. W. P. King and F. X. King. Hartwick. 
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ENTOMOLOGICAL DEPARTMENT: FIELD WORK WITH INJURIOUS INSECTS. 


Nature of activity. Cooperator. Location. 
Control of grape insects........... AMES HAINES. ee ake Prospect Station. 
Control of grape insects.......... iouisnBourne aoe eset. Westfield. 
Control of grape insects.......... EG Cumming snes) 4: Fredonia. 
Control of grape insects.......... CharlesiHorton.n: ee Silver Creek. 
Control of grape insects.......... Ne Jsduowellu-a. 4a seeny. nies Fredonia. 
Control of grape insects.......... M. J. Sackett (2 lines).... West Irving. 
Control of grape insects.......... Chass Secordsses-- enn West Irving. 
Control of Hessian fly............ He Dabol:y: ti sect ae Clyde. 
Control of Hessian fly............ Experiment Station....... Geneva. 
Control of Hessian fly............ GE WiOlcObbae eer enere Corning. 
Control of cranberry toad bug..... Cranberry Growers’ Ass’n. Riverhead. 
Control of pear thrips............ Ashley & Rockefeller. .... Germantown. 
Control of pear thrips............ CO RHOVverer peepee ce. Germantown. 
Control of pear thrips............ A. W. Hover & Bro....... Germantown. 
Control of pear thrips............ Clarence Snyder.......... N. Germantown. 
Control of pear thrips............ Spencer Bros............. Hudson. 
Cabbage maggot experiments...... enny@ ook. seins Geneva 
Cabbage maggot experiments...... Geos: Gasperiae: cscs cde Geneva 
Cabbage maggot experiments...... Wain) Bakers urs seek Geneva 
Cabbage aphis experiment........ Alfred G. Lewis.......... Geneva. 
Cabbage aphis experiment........ a Daw hitneyesasen Stanley 
Cabbage aphis experiment........ Thompson Scoon......... Geneva. 
Cabbage aphis experiment........ Newton Black..;........ Stanley 
Experiments with apple aphides... William Smith........... Albion. 
Experiments with apple aphides... John Beckwith........... New Haven. 
Experiments with apple aphides... Geo. Simpson............ Carlton. 
Experiments with apple aphides... Harris Freeman.......... Albion 
Experiments with apple aphides... Albert Wood Est......... Carlton 
Experiments with apple aphides... Thos. Mack............. Holley. 
Experiments with apple aphides... Geo. Smith.............. Lyndonville. 
Experiments with apple aphides... J. Bayne................ Lyndonville. 
Experiments with apple aphides... A.J. Skinner............ Knowlesville. 
Experiments with apple aphides... E. J. Kelly.............. N. Rose. 


ENTOMOLOGICAL DEPARTMENT: DEMONSTRATION EXPERIMENTS ON PEAR PSYLLA. 


Cooperator. Location. 
1 Did Oye) Bea and Uae E Re Leena AO Aa nya 2 Ot reek illen e PUEN LOA Bere IRL EV eA Albion 
Pram GIDSOme ae eee exe cco te EAs OC mE Ere eee Albion 
TOM Beal 8 0) (0) | ea si A Re es i SRC ML SRL Crs eta AZo CS ge ot Medina, 
CollamertBros 3 yon es EE A ee eee Hilton 
DWVor Wie, Walliams Pets oot ots eae Rk ek US Orem ee ea ck Hilton 
AE Wellmany. 33 Sse biy 1 eee ee ee ee Kendall. 
Ben... Wails@m 485 6 cirn8 sa Re ak cet ene Waterport. 
eB Iss TATE: +, . 4 ys etree ota ae ce ele, ue een nen Wyoming. 
Geos Me RON Hse cc sk ee ha hace ee eae Albion. 
TeymansVESBULrOWS i. 2viec as o eae besa iee SSI ee Albion 
IRiivel fed 100) era ae era em CERT TS on Albion 
pbaiitaneltonnes:. of. so dca er eee ao ho Se eee Le Roy. 
POSS MELOPKINS Masi tieie cna: cra utve 'scolate & suslevsrtuocelecd soi ists Youngstown. 


EAs), LOD erosions Kos Dowd te eee SRcate eA DIOns 
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ENTOMOLOGICAL DEPART MENT: DEMONSTRATION EXPERIMENTS ON PEAR PSYLLA— 


continued. 

Cooperator. Location. 
TR Talo fall eaters os ks piso a eR ee Re HE Medina 
Bem Vee NCO olen Src scr Pate es hoe cectelskecens 8,2 0,2 |S wie erent Lockport. 
VNR OCIS GTS Se ai res cone sre syeeess Spactic echs, sree esti stand nays Lockport. 
TG a ein Oaks yee ay we ae Dees SoM he kia sho alee ee North Rose. 
Js. (Gy TRem sets eA ied Soe Ae UG ae a TS enn ee ee Re Oswego 
HisDS TEPSES Gs SESS Ri the 0 She Game 26.2 Boe oy Ec Oswego 
FUL, Lj. LRUGHRSaS Rogie Gia isid Rea @ Mann ntices 4 CIM atta a en a ee Albion. 
TDh-pyrrig Svea ta ee oe ec, to eos iene en en a Middleport. 
ELUELDS: “TNSTaTi yo eR ep aa os erat: Seckal p e geen er ie ee Rene, eae an Hilton. 
Hee iewlerinvel. oe). <.. sii wea cckeeta be > NA ERELS StS os Ce oie eee Hilton. 
PRIBEHTMW OOM UR SCALE) 555) 2 coir 3 Sere aes teen Ie era aearendenreeetd ah: Carlton. 
PP MIPRROOMUGRGE Motte t. tee Heh is re cuenrg els 8 sins Sse ceve Youngstown. 
ICeSEr sree WATT TR ins o Sine ca eerste Ele etree Pace sires ae rere Hilton. 
Hisy JNUGS PIES nd Cie DER aire SInnRets Seat tant ante eee Medina. 
pester we COMME RSM onan o tS Se une re oe SE Ss le rits age y eee se 22s Albion. 
PEIECCLEETO WIG eh SSRN cid eich <5. Ge) AOA elle ett ieke dd pide ae Oswego. 
SMa ERIMO@ TUIN OTe ana oy Soya e eee noe an oeene aoe Gs eta 9 Eee Fie ye aks RE Middleport. 
Enrica @urgis cic. © ate ees & cia ere eet a: tas NEL Ets ot Hilton. 
(on [BL TEVB@SUNS o bets Onene sae opr Cae Sa ohana Sma eG Ol Soe oie ennai ae ea Gasport. 
TB Lovet) LINREREVEC DTT Rare tS chee tn Res COE OUR OR Ene ee eC Albion 

HORTICULTURAL DEPARTMENT. 

Nature of activity. Cooperator. Location. 
Sod mulch vs. tillage. ... 00. .2.. 0.08 Wie Auchtenss sa2%-5) Elmgrove. 
Sod mulch vs. tillage............-.- Cente hiies ver ee oe South Onondaga. 
suocksfor applestioi iis . cia. 2enlee We Be eeDawleyis? 3228: Fayetteville. 
DLOEKALOLMAUPDIES).12) shaves vy 29eate Stave E. Van Alstyne........ Kinderhook. 
Socks for apples ss. cs acsc- see esi PA VOC tr irises erent a Carlton. 


Experiments with grapes: 
Fertilizer, cultural and pruning.... H. Benjamin........... Fredonia. 


Cover crops and fertilizers........ Cove Hamiltons ss. : Ripley. 
Cover crops and fertilizers........ Sais Grandineyen 9. te Westfield. 
Cover crops and fertilizers........ Miss Frances Jennings.. Silver Creek. 
Cover crops and fertilizers........ EV Grr Miners sae seek W. Sheridan. 


DEPARTMENT OF SOILS. 


Size of 
Nature of activity. field. Cooperator. Location. 

Fertilizers and cover crops in pear 

OECDATC GS Ape ek ae eed Avacrese.. 165 iu; Morrell’; 32 3.33 Kinderhook. 
Cultivation and cover crop in 

pear orchard’... 22%... 0003 3 acres.. Lawrence Howard.. Kinderhook. 
Fertilizers, cultivation and cover 

crop in peach orchard........ SevaCTES a neo El. MAND yap oe Trumansburg. 
Fertilizers, cultivation and cover 

crop in apple orchard......... 8 acres.. Great Bear Springs Fulton. 
Fertilizers and cultivation and 4 

cover crop in cherry orchard.. 3acres.. P.F.O’Neil....... Geneva. 
Fertilizers and cultivation in 

ole sayhiyeeiniea Slo eee ee 2acres.. Theo. Smith....... Geneva. 


Fertilizers. cultivation and cover 
crops in apple orchard........ 8 acres.. R.B.Densmore.... Albion. 
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DEPARTMENT OF SOILS—continued. 


Size of 
Nature of activity. field. Cooperator. Location. 

Fertilizers and deep plowing in 

WANEV ATC er hee ene ae nae 4acres.. F. E. Stone........ Fredonia. 
Fertilizers, deep plowing and tile 

drainage in vineyard......... Gracres.. “D2 Wi, Blood=:. 2 2. Dunkirk. 
Methods of growing alfalfa on 

Volusia:sousey sce ee 4acres.. W.P. Mead & Son. Jamestown. 
Method of growing alfalfa on Vol- 

LISIASOUS pn ce Bs = ya ee aes 4acres.. Bolt & Huey....... Watkins. 
Method of growing alfalfa on 

Volusia *soils. 4 eo ee 4acres.. Hon. B. L. Winters. Smithboro. 
Method of growing alfalfa on 

Wolusidesollsterer a rne n 2acres.. A. R. Chapple..... Sidney. 
Wobaccocultunrermers: hee eee ee eee Burton I. Crego.... Baldwinsville. 
Mobaccolclburemars sac nhc eee T.R. &E. E. Minier Big Flats. 
PGUACCOCULGUTG io. < his-s.o noe tomer Hed, batchet.. oo. Baldwinsville. 


RESULTS OF INVESTIGATIONS. 


BACTERIOLOGICAL AND DAIRY DEPARTMENTS. 


The production of sanitary milk.a— A study of the production of 
sanitary milk and of the relations of the consuming public to this 
production have received much attention during the past two or 
three years. It seems to be very important in the interests of the 
economy of production to know what factors in the drawing and 
handling of milk have the most influence upon its germ content. 
It is, of course, essential that dairy animals be healthy and that 
persons dangerous to the sanitary quality of the milk be not per- 
mitted in the stable, or be in any way connected with the handling 
of milk. The studies that have been carried on by the Station have 
pertained rather to barn conditions. Conclusions as to the effect of 
the use of small-mouthed pails for milking, and of the milking 
machine, upon the germ content of the milk, have been presented 
in former reports. 

In Bulletin No. 365 are shown the results of studies on the 
effect of protecting the milk pails from accidental contamination 
after they have been thoroughly steamed; of whitewashing, and 
otherwise thoroughly renovating the interior of the stable; of clip- 
ping the udder, flank and adjoining portions of the cow; of cleaning 
the cow with a vacuum cleaner at the rate of one cow per minute, 
as compared with hand-cleaning at the rate of two cows per 
minute, and of cooling and straining the milk. 
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The general result of these studies was to show that, under the 
conditions present in the Experiment Station barn, the renovating 
of the interior of the stable, the clipping of the cows and the vacuum 
cleaning had little or no effect on the germ content of the milk pro- 
duced. The protection of the milk pails from accidental contamina- 
tion after steaming did have a measurable effect in lowering the germ 
content. When all of the utensils were carefully steamed, straining 
and cooling the milk resulted in only a small increase in germ content 
even when this was done under what would ordinarily be con- 
sidered as rather unfavorable conditions. 

These results are very hopeful for the average farmer for they 
show that some dairy operations which have been regarded as 
essential by many men are really unessential refinements, some 
of them advisable perhaps under certain conditions, but neverthe- 
less unessential from the standpoint of sanitary milk production. 

It should not be understood that the Station would encourage 
leniency in the maintenance of unsanitary conditions in the barns. 
There is no question but what the environment and the attendants 
should be cleanly, thus lessening the dangers of contamination. 
It is important, however, for the milk producers to know what 
conditions are most likely to result in milk contamination and what 
points should be given the closest attention in order to prevent 
such contamination. We have already studied certain factors and 
these studies will be continued over a wider range. 

Germ content of milk when drawn.— Along this line is a considera- 
tion of the germ content of milk when it is drawn. It is well known 
that milk contains germs which are in it when it is drawn from 
the udder and which are not due to outside contamination. This 
is a fundamental question for the producers of certified milk to 
consider because, as we shall see, milk produced under the most 
rigid conditions may contain bacteria in much larger numbers than 
some of the standards which have been set by certain producers of 
certified milk. Thus studies were begun by the department a number 
of years ago on the bacterial flora of cheddar cheese, which were 
reported in Technical Bulletin No. 8. At the same time studies 
were begun on the bacterial flora of the udder, which have been com- 
pleted during the past few years and published as Technical Bulletin 
No. 27. As the result of the study of 1,230 samples of strippings 
it was found that the milk as drawn from the udder contained an 
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average of 428 bacteria per cubic centimeter. But inasmuch as the 
back quarters of the udder were found to contain an average of three 
times as many bacteria as the fore quarters and inasmuch as the 
hind quarters furnish more milk than the fore quarters, it is probable 
that the average germ content of the milk as drawn from the udder 
would be about 500 bacteria per cubic centimeter. Neither the age 
of the cow nor the period of lactation was found to exert any 
marked influence upon the germ content of the udder. 

Thus the cow herself in any average herd may be expected to 
discharge approximately 500 bacteria per cubie centimeter, so that 
milk containing 500 bactera per cubie centimeter will ordinarily be 
produced even where extreme precautions are used. This knowledge 
is of great importance to the certified milk producer and shows again 
that it is entirely feasible for a man, who is trying to produce a 
milk with the lowest possible germ content regardless of cost of 
production, to reduce the germ content of the milk produced by 
a selection of cows whose freshly-drawn milk normally contains few 
bacteria. 

The controlling factor in the production of sanitary milk.— Much 
attention has been given during the past few years to the production 
and distribution of sanitary milk. It is well recognized that milk 
has important relations to the health of the consuming public and 
that its production also bears very directly upon the prosperity of 
thousands of New York dairymen. Various means have been 
considered, legal and otherwise, for improving the quality of milk. 
After a careful consideration of the whole question, this stitution 
has consistently held that while both education and law may greatly 
aid in securing, for the people of our cities, milk of a desirable quality, 
yet after all that may be done in the way of advising better conditions 
and enforcing inspection laws, no real progress will be made unless 
the consuming public recognizes the fact that it must pay enough 
for milk of a high quality to justify its profitable production. in 
brief, the financial stimulus is held to be the main factor in securing 
for public consumption milk of a sanitary quality. It is particularly 
self-evident that dairymen will not apply faithfully the tuberculin 
test and scrupulously watch the health of their animals, maintain 
the conditions of unusual neatness in the stable, give the animal 
extra cleaning, and insist upon healthy and neat attendants unless 
they are paid for this extra trouble and expense. Data so far 
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gathered appear to indicate that while the dairy products of this 
State exceed in value any other agricultural product, they are 
undoubtedly produced either on a very small margin, or at a loss. 
In other words, if milk produced under the old and somewhat 
indifferent and careless methods is not paying the profits it should, 
additional expense can not be imposed without additional com- 
pensation. It remains for the consumer to appreciate this fact 
and become willing to pay for milk according to quality. 

It was the good fortune of the Station to be able to make observa- 
tions which, without question, justify the general point of view 
above set forth. During the years from September, 1907, to March, 
1911, a study was made of the influence of publicity and payment 
based on quality as a means of improving a city milk supply. During 
this time the dairies supplying milk to this city were carefully and 
repeatedly scored. Later, the Station found it desirable for the 
purposes of sanitary milk study to re-score these dairies, which 
was done several times, and found a very marked change. In the 
earlier study, the two factors — publicity and financial stimulus — 
were so closely united that it was not possible to estimate their relative 
importance. As a result of the changes which occurred, without 
corresponding changes in prices paid for the milk, it became 
possible to observe the effect of the removal of the financial 
stimulus upon the production of clean milk, while practically 
every other element in the situation remained unchanged. 

A study of the economic conditions of the city milk supply in 
question showed that under present financial conditions the whole- 
sale price of city milk was not high enough to yield the average 
owner of a dairy a satisfactory interest on his investment. There- 
fore he was compelled to supply the cheapest grade of milk that 
the market would accept without reducing the purchase price. 

Since the main opportunity for cheapening production was to 
omit part of the labor and care which were necessary to the pro- 
duction of a clean, sanitary article, this was generally done, a fact 
which was dicovered by re-scoring the dairies. 

Before the removal of the financial stimulus 12.8 per ct. of the 
dairies supplying milk to the city scored in the “ excellent ”’ class 
and 87.2 per ct. in the “ good” class. One year after the change 
above noted, conditions had so changed that the “ excellent ” class 
of dairies had disappeared, while only 18 per ct. scored in the ‘ good ” 
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class and 82 per ct. of the dairies had dropped back into the 
“medium ” class. In a number of cases the tuberculin test was not 
renewed in the year and the reacting animals removed; the cleaning 
of the cows was generally omitted and in some cases their bodies 
were allowed to become well coated with dried excrement; frequently 
little or no attention was given to the cooling of the milk; cobwebs, 
dust and general litter accumulated in the stables, and the barn- 
yards often become choked and muddy from the accumulation of 
manure. It should be noted that the failure to attend to these 
details saved money or saved labor, which under present conditions, 
amounts to the same thing to the producer. It should also be noted 
that, with the exception of the tuberculin test, there was no single 
day when any one of the above conditions could have been said to 
have changed from good to bad. The resulting bad conditions were 
the cumulative result of a gradual lowering of the standard of 
doing business. 

This investigation is reported in Bulletin No. 363. 

An electrical incubator — An absolute necessity for any bacterio- 
logical laboratory is an incubator where constant temperatures, 
sometimes warmer and sometimes colder than ordinary room tem- 
peratures, can be maintained. Such an incubator of a very efficient 
type has been constructed in the laboratory and because of the fact 
that its construction involved many new features, a technical bulletin, 
No. 29, was prepared describing these features for the benefit of 
similar laboratories. 


BOTANICAL DEPARTMENT. 


Currant cane-necrosis.— This disease has been very destructive in 
the Hudson Valley. It has been held that cane-necrosis can be 
controlled by summer pruning, i. e., by removing the diseased canes 
at intervals during the summer; but a practical field test of the 
method, covering six seasons, shows that summer pruning can not 
be depended upon to keep the disease under control. At no time 
during the course of the experiment was there any indication that 
the treatment had materially checked the disease. Details of the 
experiment are given in Bulletin No. 357. 

Seed testing.— Bulletin No. 362 contains an account of the seed 
work of the Station during 1912. The seed law which went into 
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effect July 1, 1912, provides that agricultural seed containing more 
than three per ct. of foul or foreign seeds shall not be offered for 
sale in the State unless the percentage of impurity be plainly marked 
on the container. Of the 124 samples examined officially under this 
law, 19 contained more than the permissible three per ct. of foreign 
seeds. During the year analyses were made, also, of 1,140 seed 
samples sent in by farmers and others. 

Persistence of potato late-blight—— Experiments reported in Bulletin 
No. 367 seem to show that the potato late-blight fungus is unable 
to over-winter in the soil. Hence, so far as late blight is concerned 
there is no risk in planting potatoes where potatoes blighted or 
rotted the previous season. However, there are other kinds of 
potato blight (also scab) which do persist in the soil and rotation 
of crops is helpful in controlling these. 

Disinfection of seed potatoes.— It has been discovered that, in the 
disinfection of seed potatoes by means of formaldehyde gas as 
heretofore recommended, the tubers are liable to injury unless the 
quantity of potatoes treated equals ten pounds or more per cubic 
foot of space in the disinfection chamber. The property of ad- 
sorption is responsible for this. The injury takes the form of sunken 
brown spots. Liability to injury is increased by sprouting of the 
tubers and by raising the relative humidity of the air. 

Further, it has been found that Rhizoctonia sclerotia on potato 
tubers are not all killed by the standard treatment with formaldehyde 
gas or formaldehyde solution recommended for scab. The formal- 
dehyde is unable to penetrate to the center of the larger and more 
compact sclerotia. Corrosive sublimate, on the contrary, is highly 
efficient in destroying Rhizoctonia. 

Accordingly, it is recommended that when it is desired to treat 
seed potatoes for Rhizoctonia the corrosive sublimate treatment 
should be employed. Also, the formaldehyde gas treatment should 
be used only in those cases in which it is impracticable to use one or 
the other of the standard liquid treatments. Details of this investi- 
gation are given in Bulletins Nos. 369 and 370. 


CHEMICAL DEPARTMENT. 


Under the head of “ Inspection Work,’’ mention has been made 
of the analyses, performed by this department, of fertilizers, feeding 
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stuffs and other materials. This work occupies quite a large portion 
of the time and energy of the department. 

The effect of mixing lime-sulphur solution with lead arsenate.— This 
is an important question which has been raised many times by 
orchardists. It is desired to use the arsenate as an insecticide in 
connection with the lime-sulphur for controlling the San Jose scale 
and apple scab, but it has been asked whether the efficiency of the 
arsenate is diminished by the combination, ‘or whether it, in any 
way, becomes dangerous to foliage. It was found that with lead 
arsenates containing the compound known as di-lead arsenate, 
some arsenic is made soluble; with lead arsenates containing only 
tri-lead arsenate, much less arsenic becomes soluble. The amounts 
made soluble are scarcely sufficient to harm foliage under ordinary 
conditions. 

For some years, the Station has been engaged in a study of the 
changes taking place in milk when it is converted into cheese. This 
subject has never been satisfactorily understood and much remains 
for investigation. As fundamental to these studies, it has been 
necessary to get at certain underlying technical facts; among these 
it has been found necessary to investigate the solubility of casein in 
dilute acids. This work has an important bearing upon the methods 
used in determining the amount of casein in milk. It was shown 
that the volumetric method for determining casein (which was 
devised in this laboratory and which has been described in Technical 
Bulletin No. 10) admits of quite wide variations in the amount of 
acid used without impairing its accuracy. 

Further study has been made of the action of rennin (this being 
the enzym contained in rennet extracts and powders) upon casein 
and an explanation has been offered as to why the ammonium, 
sodium and potassium compounds, known as caseinates, are not 
curdled by rennet, and also why some calcium caseinates are curdled 
by rennin and others are not. 

New compounds of magnesium caseinate have been prepared 
similar to the compounds of calcium described in Technical Bulletin 
No. 26. 

These preliminary studies are time-consuming, but are essential 
as a basis for further investigations. 
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ENTOMOLOGICAL DEPARTMENT. 


The grape leaf-hopper.— Bulletin No. 359 is a report of studies 
on the hibernating habits and spring food plants of this imsect, 
and of various experiments to establish efficient spraying practices. 
As large numbers of the adults went into hibernation during the 
fall of 1912, unusual opportunities were afforded for studying the 
insects under winter conditions. Observations showed that the 
most favorable hibernating places for the leaf-hopper are fence 
rows, woods, brush and waste land, weeds or situations where leaves 
accumulate by the wind. Grass which has lodged also affords 
winter shelter to the insects. It was moreover determined that the 
drier, well-drained soils are more conducive to the safe wintering 
of the adults than the heavier soils. It is believed that green cover 
crops do not afford suitable hibernating places for the grape leaf- 
hopper, at least during severe winters. 

Studies on the food plants of the leaf-hopper show that it feeds 
on the foliage of raspberry, strawberry, blackberry, currant, goose- 
berry, catnip, Virginia creeper, burdock, beech and sugar maple 
before it seeks the grapes. Strawberry and raspberry are the pre- 
ferred spring food plants. The insects migrate from strawberry 
to the raspberry during early May and from the raspberry to the 
grape during the latter part of May. 

The foliage of the grape is injured by the overwintering adults 
but most of the feeding is restricted to the lower leaves, especially 
those on the young shoots or suckers at the base of the vine. The 
amount of injury to vineyards varies directly with their proximity 
to favorable hibernating places and spring food plants. 

Spraying experiments during 1912 showed: (1) that Black Leaf 40. 
one part to 1600 parts of water or bordeaux mixture, is an efficient 
spray for the leaf-hopper. (2) The automatic attachment is 
a practical machine in the hands of careful sprayers. (8) The fruit 
from vines protected from the leaf-hopper is superior to fruit from 
vines subjected to the attacks of this pest. Chemical analyses of 
grapes from sprayed vines gave a gain of from 8 to 68 per ct. in 
sugar over those from untreated vines, while the unsprayed grapes 
had from 0 to 20.6 per ct. more acid than sprayed grapes. 

The destruction of hibernating places of the grape leaf-hopper 


Direcror’s Report oF THE 


bo 
loa 


is recommended as a method of control, especially to save the young 
foliage of the grape in the spring. 

When hibernating adults are on the young foliage, delaying 
the removal of the young shoots at the base of the vine will tend 
to keep the insects on the lower leaves and thus afford some pro- 
tection to the more permanent foliage. The lower shoots should 
be removed just previous to spraying. 

The false tarnished plant-bug as a pear pest.— In Bulletin No. 368 
attention is called to an investigation which was undertaken to 
determine the nature and habits of the causal agent in the pro- 
duction of a diseased condition of pears, characterized by the cracking 
open of the skin in small spots and the formation of protruding 
granular areas. The studies conducted to this end have demon- 
strated that the injuries are largely caused by a true sucking plant- 
bug (Lygus invitus Say). The damage is done by the nymphs, 
which attack both pear fruit and foliage. Grape blossom clusters 
are also subject to attack. The adult is similar in appearance to 
the well-known tarnished plant-bug which thrives on a large variety 
of plants. The similarity in appearance of the adults of these two 
insects suggested as a common name, for the former species, false 
tarnished plant-bug. 

As is common with insects of this class, this species proves to 
have five nymphal stages. The nymphs of the first two instars 
are pale, fragile creatures which are very active and subsist largely 
on the juices of the tender foliage. In the older stages they are 
more sedentary and attack both leaves and fruits. The habit of 
feeding m rather restricted areas is responsible for serious injuries 
to young pears. The destructive activities of the insects occur 
during the period coincidental with the conclusion of pollination 
and the formation of the fruit. 

Experiments conducted by the Station during the past three 
years have demonstrated that spraying as blossoms drop largely 
prevents the formation of the young pears. The spraying mixture 
that is recommended is three-fourths of a pint of tobacco extract 
(40 per ct. nicotine) to one hundred gallons of water to which are 
added three pounds of dissolved soap. Thorough applications, 
using liberal quantities of the spray, are essential to accomplish 
the desired purpose. 
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Zine arsenite as an insecticide.— Technical Bulletin No. 28 deals 
with a series of experiments with zinc arsenite and lead arsenate 
to determine their relative toxicity to insects and the safeness of 
zine arsenite for use on foliage. 

In field and laboratory tests one pound of zine arsenite proved 
equal in effectiveness to three pounds of lead arsenate. 

Zine arsenite when added to calcium hydrate or bordeaux mixture 
caused no injury to apple foliage; but more or less spotting of apple 
leaves occurred when the poison was used singly or in combination 
with lime-sulphur or glucose. Zine arsenite alone or with glucose 
caused severe burning of grape foliage. Laboratory tests indicate 
that the injury to foliage by zinc arsenite may be due in part to the 
solubility of the poison in carbonic acid. 

The contradictory results from the use of zine arsenite on foliage 
suggest that the poison as manufactured is not a stable or uniform 
product. 

Zinc arsenite or lead arsenate with bordeaux, soap or glue continued 
effective for twenty-five days. Either of the poisons alone or with 
glucose gradually lost its poisonous properties on exposure to weather 
and by the end of this period had ceased to protect the foliage. 

Incidental to the main problem it appears in these tests that the 
lime-sulphur solution does not resist wet weather as well as bordeaux 
mixture. 

The influence of temperature and moisture in fumigation.— Failure 
to kill hibernating caterpillars of the browntail moth in importations 
of foreign shipments of nursery stock led to a demand on the Station 
to determine the conditions which rendered fumigation ineffective. 
In Technical Bulletin No. 30, attention is called to a series of 
fumigation tests in which the effectiveness of the treatments were 
influenced by temperature and humidity. A greater number of 
caterpillars survived the fumigations made at low temperatures 
than at higher temperatures; also fumigations made under humid 
conditions were uniformly more destructive to the larve than tests 
that were conducted in a relatively dry air. 

The bulletin closes with a general discussion on the resistance of 
the caterpillars of the browntail moth to fumigation and the effects 
of variations of temperature and moisture on this condition. It is 
concluded that the unusual resistance of these caterpillars to fumi- 
gation is due to a condition of hibernation in which the moisture 
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content of the body is low and the insects are comparatively inactive. 
It is possible that the spiracles are partially closed, which would 
also lessen the effect of the gas. A rise in temperature is correlated 
with greater effectiveness, but this increase in the deadly properties 
is more apparent between fifty and seventy degrees than at lower 
temperatures. A dry air is not favorable to fumigation with cyanide 
when the insects are in a hibernating state, which suggests that 
the low moisture content which usually accompanies this condition 
is one of the factors that help modify the effect of the gas. 

The pear psylla.— Circular 20 from this department is a popular 
treatise, illustrated with two plates and a number of text figures, 
on this species of psylla, which is regarded as one of the principal 
enemies of pear orchards. The different life stages are described 
and figured, and seasonal history discussed. Attention is directed 
especially to the habits of the hibernating adults during the late 
fall, winter and early spring and to their activities during the period 
of oviposition. Detailed instructions are given for a number of 
spraying practices which are directed to the killing of the hibernating 
flies to reduce the extent of oviposition, and to the destruction of 
eggs and the first-brood nymphs. 

The false tarnished plant-bug.— Circular 21 calls attention to the 
work of this insect, which has been very troublesome to pear-growers 
in certain localities in western New York. A brief account is given 
of the life history and habits of the pest. The circular concludes 
with short spraying directions for the prevention of injury. 

The control of plant lice on apple trees— Circular 23 is a short 
memoir, dealing with the more destructive species of plant lice 
attacking apple trees. An account is given of the habits of the 
insects which are responsible for injuries to foliage and fruit and 
general suggestions are given for the protection of bearing orchards. 

Apple insects —— Circular 25 deals with the following insects: 
Pistol case-bearer, cigar case-bearer, bud moth, oblique-banded 
leaf-roller, fruit tree leaf-roller, apple red-bugs, green fruit worms, 
codling moth, lesser apple worm, palmer worm, plum curculio, 
tussock moth, apple maggot, gipsy moth and browntail moth. 
A brief life history is given of each and concise directions for treat- 
ments. The memoir concludes with a spraying calendar, with instruc- 
tions for the application of lime-sulphur as a general insecticide. 
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DEPARTMENT OF HORTICULTURE. 


Apples, old and new.— In Bulletin No. 361 an attempt is made to 
answer the oft-repeated question, ‘‘ What apples shall I plant? ” 
The introduction of new varieties and the uncertainty as to old 
ones make it necessary for some one to grow varieties of apples 
on probation in fruit-growing regions. To test varieties of fruits 
is a money-taking, time-consuming task, which requires not only 
the good judgment of an expert fruit-grower but wide and thorough 
knowledge of varieties. Manifestly, it is work for an experiment 
station and not for an individual. The New York Station attempts 
to test every variety of fruit obtainable that will thrive in this 
climate. Bulletin No. 361 is one of several publications from 
this Station giving results of tests of old and new apples. Eight 
hundred and four varieties of apples are listed with the statement 
of their origin, age at which they come into bearing on the Station 
grounds and description as to form, size, color, flavor, quality, use 
and season. The State is divided into nine pomological regions and 
‘a list of varieties given for each. This list is founded upon the 
behavior of the varieties in each region as to size, color, keeping 
quality and flavor of fruit; and as to longevity, vigor, health and 
productiveness of trees. 

Studying these eight hundred and four varieties has thrown light 
on several phases of apple-growing and these are discussed under the 
following heads,— First, Groups of apples.— Varieties of apples are 
classified into groups in accordance with their blood relationships. 
These groups are of importance because each has marked adaptations 
to particular conditions and the grouping is a real help many times 
as a guide to apple-growers in seeking what to plant. 

Second, Strains of apples— As dividing apples into groups of 
varieties, helps in determining adaptation and, therefore, what to 
plant; so, the division of varieties into strains may be helpful if 
the strains are real and not fanciful. Strains arise through bud 
variations, long known to fruit-growers as sports, but recently 
dignified by De Vries as mutations. Strains so arising, in apples, 
in particular, usually differ from the parent varieties in one or at 
most of but a few characters. 

Third, Degeneration of apples.— It is held that from all evidence 
to be had the fruit-grover is as safe in assuming that for practical 
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purposes varieties of apples do not degenerate and neither do they 
change for the better. 

Fourth, Natural resistance to disease in apples.— It means much 
in selecting varieties to know which are immune or susceptible to 
uncontrollable diseases as fire blight or peach yellows. This subject, 
too, it is obvious, is a most important one to plant breeders. The 
two diseases of apples discussed in this connection are apple scab 
and apple blight. 

Fifth, Seedless apples.— Seedlessness is a valuable character in 
many fruits. It may become so in the apple. A consideration of 
this fact is followed by a list of growers of different varieties of 
seedless apples reported in the United States during the past twenty 
years. 

New or noteworthy fruits.— Bulletin No. 364 contains a description 
of a number of new or noteworthy fruits. Without new varieties 
fruit-growing would be at a standstill. Old varieties are seldom 
improved and are changed only when nature has occasionally sub- 
stituted one character for another as when russet takes the place 
of red in the Baldwin or of yellow in the Bartlett. All this means 
then that new varieties are milestones in the march of progress and 
that fruit-growers to keep up in the march must become familiar 
with the milestones. In this bulletin, too, are described the best 
recent introductions of varieties of tree, bush and vine fruits as they 
grow on the grounds of this Station. 

For one reason or another varieties are often lost. Some of these 
all but lost varieties when resurrected and given a second period 
of probation prove most worthy. Again, the defectives and un- 
manageables of a generation ago may, under improved methods, 
prove tractable and profitable. These are the ‘‘ noteworthies ” of 
the title — old sorts never tried or not well tried, or one-time “ un- 
manageables ”’ which after a more careful test or with a better 
show deserve the attention of fruit-growers. The following fruits 
are described in this bulletin:—Apples: Deacon Jones, Delicious, 
Opalescent. Pears: Lucy Duke. Peaches: Arp Beauty, Frances, 
Miss Lola. Plums: Imperial Epineuse, Middleburg, Pearl, Tennant. 
Cherry: Schmidt. Grapes: Berckmans, Delago, Eclipse, Secretary. 
Raspberries: June, Plum Farmer. Currants: Perfection, Diploma. 
Gooseberry: Poorman. Strawberries: Prolific, Chesapeake. 
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The setting and dropping of fruits— Circular No. 22 discusses 
the whole matter of the setting and dropping of fruits. Failure to 
set fruit even though the trees bear an abundance of blossoms, the 
dropping of immature fruits, the biennial bearing habit of certain. 
apples and unfavorable weather at blooming time, are common 
and seemingly unpreventable drawbacks to profitable fruit-growing. 
In this circular the above problems are discussed, first, as having 
to do with the formation of fruit buds; second, as having to do with 
the development of the buds. 

Orchard management.— Circular No. 24 contains specifications for 
fruit-growing in New York under the heads of selection of orchard 
soils, selection of varieties, selecting trees, ‘‘ pedigreed’”’ trees, 
stocks for trees, laying out the orchard, impotency of varieties, 
time to set and age of tree, use of dynamite in digging holes, top- 
working young trees, pruning at transplanting time, height of head, 
form of head, pruning for wood, pruning for fruit, time to prune, 
cultivating the orchard, fertilizing an orchard, inter-crops and cover- 
crops, pests and mice and rabbits. 


PUBLICATIONS ISSUED DURING 1913. 


BULLETINS. 


No. 357. February. An experiment on the control of current cane-necrosis by 
summer pruning. F.C. Stewart. Pages 10. Popular edition, pages 2, fig. 1. 

No. 358. February. Studies in plant nutrition. I. a. The unlike feeding 
capacity of different species of agricultural plants. b. The influence of fineness 
upon the availability of ground phosphatic rock. c. The fertilizing value of an iron 
ore waste. W.H. Jordan. Pages 20. 

No. 359. February. The grape leaf-hopper. F. Z. Hartzell. Pages 20, plates 6, 
figs. 3. Popular edition, pages 4, plates 2, fig. 1. 

No. 360. February. Studies in plant nutrition. II. The necessary supply of 
plant food. W. H. Jordan. Pages 25, figs. 8. 

No. 361. March. Apples: Old and new. U.P. Hedrick and G.H. Howe. Pages 
57. Popular edition, pages 12, fig. 1. 

No. 362. February. Seed tests made at the Station during 1912. M. T. Munn. 
Pages 27. Popular edition, pages 10, fig. 1. 

No. 363. April. The financial stimulus in city milk production. H. A. Harding 
and J.D. Brew. Pages 14, fig. 1. Popular edition, pages 8, fig. 1. 

No. 364. July. New or noteworthy fruits. U. P. Hedrick. Pages 17, colored 
plates 4. Popular edition, pages 10, colored plate 1, fig. 1. 

No. 365. August. The effect of certain dairy operations upon the germ content 
of milk. H. A. Harding, G. L. Ruehle, J. K. Wilson, and G. A. Smith. Pages 37. 
Popular edition, pages 8, fig. 1. 

No. 366. August. Inspection of feeding stuffs. Pages 122. 

No. 367. October. The persistence of the potato late-blight fungus in the soil. 
F. C. Stewart. Pages 5. Popular edition, pages 2, fig. 1. 
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No. 368. November. The false tarnished plant-bug as a pear pest. P. J. Parrott 
ane e E. Hodgkiss. Pages 21, plates 8, figs. 11. Popular edition, pages 8, plates 3, 

gs. 2. 

No. 369. December. The injurious effect of formaldehyde on potato tubers. 
F. C. Stewart and W. O. Gloyer. Pages 32, plates 2. Popular edition with No. 
370, pages 10, fig. 1. 

No. 370. December. The efficiency of formaldehyde in the treatment of seed 
potatoes for Rhizoctonia. W. O.Gloyer. Pages 14, plate 1. Popular edition with 
369, pages 10, fig. 1. 

No. 371. December. Report of analyses of commercial fertilizers collected by 
the Commissioner of Agriculture during 1913. Pages 118. 

No. 372. December. Director’s report for 1913. W. H. Jordan. Pages 26. 


TECHNICAL BULLETINS. 


No. 27. March. A study of the udder flora of cows. H. A. Harding and J. K. 
Wilson. Pages 38. 

No. 28. March. Zine arsenite as an insecticide. W. J. Schoene. Pages 14. 

No. 29. March. An efficient electrical incubator. H. Joel Conn and H. A. 
Harding. Pages 14, figs. 6. 

No. 30. July. The influence of temperature and moisture in fumigation. W. J. 
Schoene. Pages 9. 

No. 31. September. The action of rennin on casein. Alfred W. Bosworth. 
Pages 5. 


CIRCULARS. 


No. 20. The pear pyslia. Jan. 22. P. J. Parrott and H. E. Hodgkiss. Pages 8, 
plates 2, figs. 7. 

No. 21. The false tarnished plant-bug on pears. Feb. 10. P. J. Parrott and 
H. E. Hodgkiss. Pages 4, plate 1, figs. 6. 

No. 22. The setting and dropping of fruits. U.P. Hedrick. Pages 12. 

No. 23. March 4. The control of plant lice on apple trees. H. E. Hodgkiss and 
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THE FINANCIAL STIMULUS IN CITY MILK 
FRODUCTION-* 


H. A. HARDING anp J. D. BREW. 


SUMMARY. 


1. Under present financial conditions the wholesale price of 
city milk is not high enough to yield the average owner of a dairy 
a satisfactory interest upon his investment. Therefore he is com- 
pelled to supply the cheapest grade of milk that the market will 
accept without reducing the purchase price. 

2. The main opportunity for cheapening production is to omit 
the labor and care which are necessary to the production of a clean 
sanitary article. 

3. The financial stimulus is the strongest force which can be 
enlisted in the improvement of municipal milk supplies. Milk 
supplies will never become better as long as the largest profit is 
attained by the production of dirty milk. However, they will improve 
when consumers are able to buy graded milk which they are sure 
is true to grade. 


INTRODUCTION. 


Bulletin No. 337! of this Station gives the record from September, 
1907, to March, 1911, of the changes in sanitary quality of the milk 
supply of a city of 13,000 people as supplied by 550 cows distributed 
among 40 dairies. The object of that publication was to call atten- 
tion to publicity and payment based on quality as potent factors 
in the improvement of city milk supplies. 

In that study the quality of the milk was estimated by scoring 
the dairies according to the Cornell Dairy Score Card devised by 
Dr. R. A. Pearson. The facts regarding the individual dairies 
were ascertained by the city sanitary inspector and the scores were 
apportioned by one of the authors (H) of this article. 


1 Publicity and payment based on quality as factors in improving a city milk supply. 
H. A. Harding, N. Y. Agr. Exp. Sta. Bul. 337. 1911. 


* Reprint of Bulletin No. 363, April, 1913; for Popular Edition, see p. 749. 
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In this former study the two factors, publicity and the financial 
stimulus, were so closely united that it was not possible to estimate 
accurately their relative importance. 

As the result of changes in conditions, for which the authors 
are in no way responsible, it is now possible to observe the results 
from removing the financial stimulus to the production of cleaner 
milk while practically every other element in the situation remains 
unchanged. This publication is designed to show the results of 
the removal of this stimulus as measured by the sanitary conditions 
surrounding the production of the milk supply. 

It is generally recognized that the scores given to a dairy by two 
inspectors will vary somewhat even when scoring according to the 
same card. Accordingly, before making any deductions from the 
present and former scores it is well to consider whether they are 
comparable. 

The method of arriving at the scores in the former publication 
has already been given. In the present statement the facts regard- 
ing the dairy conditions have been obtained by one of us (B) and 
the rating of these conditions has been fixed by the other one (H). 
It is true that the facts regarding the lapse of time since the last 
tuberculin test, the prevalence of cobwebs and litter in the stables, 
the number of cows which were incrusted with their own dried 
excrement, the temperature to which the milk was cooled and similar 
information were collected by two different individuals. However, 
since these are questions of fact which can be readily and quite 
accurately determined, there is no reason to think that these observa- 
tions by the two men differed in any important particular. Since 
the valuations of these facts were made by the same individual 
in both cases, using the same standard of cuts for undesirable con- 
ditions, it seems safe to conclude that the two sets of scorings are 
fairly comparable. 

Accordingly, the contrast between the actual conditions of milk 
production where the financial stimulus toward cleaner milk pro- 
duction was present and where it was absent is offered as a contri- 
bution toward the solution of the vexed question of better city milk 
supplies. 


BASIS OF SCORING. 


The score card which has been used throughout the entire study 
of this milk supply and upon which the contracts between the 
producers and the retailers were based is the one devised by Dr. R. 
A. Pearson while he was at the head of the dairy department in 
Cornell University and is known as the Cornell University Dairy 
Score Card. The front and the back of this score card are shown 
on the following two pages. 


eo 
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Seore Card for Production of Sanitary Milk. 


De ue pee ie et Dyary) Ole ee Pris See ee eS 
Te tena ed ha ye Sere a ep ers tei ee 
Perfect.| Score. Cuts 
1. HEALTH OF Health and comfort of the cows and their 
THE HERD AND) | isolation when sick or at calving time. . ca |e po | ee A ey Ree 
ITS Location, lighting and ventilation of the 
PROTECTION. Stable teen ras pee eisiic at Sass Avie nipsee SNF | wey [ee te hee ad 
WOOG MUG WHLEE a. «<a ares a eieiclerecegere = = 2's 20 ee 
To tall es ieee 1m cs era sete 100 | 
Cows Sree tte ne es ee ie Sek bey. St 30 
eG MAN EN HOS Stable oc.) hide ete avd ool ostieigis ces o's 20 
Gh Ris) | COWS) Barnyard and pasture... .- 2.20. .-..-- 20 
AND THEIR Stable air (freedom from dust and odors) . 30 
SURROUNDINGS. ——— 
TNT CAE Re ae Sy ye emer 100 
Construction of utensils and their cleaning | 
BON SE Rou: CG SU MsternIzinps <9 er eee oae cae ke BO | ees: fee e eee ee 
TION AND CARE) Water supply for cleaning and location) } 
OF UTENSILS. and protection of its source........... | 
Care of utensils after cleaning........... 
Use of small-top milking pail............ 
STEAL ene eee elise wis Site ero eee 
| 
Health of employees.................-. ISG} POR te Bl ARTES Ob: Sew te, Gee 
4. HEALTH OF) Clean over-all milking suits and milking 
EMPLOYEES with clean, dry hands... 2.02 =<. ons. At | Pipa fceicPac a etn ie aI 
AND MANNER, Quiet milking, attention to cleanliness of 
OF MILKING. Ae GU eR ra so ee os 2s clint 25 ee eee 
Do tetlcre sree oats ac arch heeens 100 
Prompt and efficient cooling............ 5 pol (ah, Wet venee's tie ced ee = 
5. HANDLING) Handling milk ina sanitary room and hold- 
THE MILK. ing it at a low temperature........... 35 lwee ce ate 
Protection during transportation to market 10) (SF (cee SD AN et 
PL OU < Be eis + oe ts Sas 100 | 
TOTAL OF ALL SCORES........ 500 | 
t { 
If the total of all scores is And each division is The sanitary conditions are 
ASP MOLD Gue..5 = = ee Oe OD or-above 2 = ee es EXCELLENT. 
450 or above 80 or above .. GOOD. 
400 or above G0onahove 2S =e eT MEDIUM. 
Below ese Te Or any division is below 60._______. POOR. 
The sanitary 
Condsiions fares 2 sore. Seek ee NIGOREONID V2. wears emg seee A oh OP rat a en as 
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A BRIEF DESCRIPTION OF WHAT CONSTITUTES PERFECT UNDER EACH 
HEADING. 


1. HEALTH. No evidence of chronic or infectious disease or of acute disease in any member 
of the herd on the dairy premises. Freedom from tuberculosis proven by the tuberculia 
test made within one year. 

COMFORT. Protection from weather extremes. Stall comifortable,— at least 3’ wide for 
a small cow, or 33’ for a large cow; length of stall sufficient for cow to rest easily. Sufficient 
bedding. Frequent out-door exercise. 

ISOLATION. Removal of cows to comfortable quarters outside of the dairy stable, when 
sick or at caiving time. 

LOCATION OF STABLE. Elevated, with healthful surroundings. 

LIGHTING. As light as a well lighted living room, and with not less than four square feet 
for light from the east, south or west, for each cow. 

VENTILATION. An adequate ventilating system of the King or other approved pattern, 
and, except when the stable is being cleaned, no marked stable odor. 

FOOD. Clean, wholesome feeding stuffs, fed in proper quantities. 

WATER. Clean, fresh water, free from possibility of contamination by disease germs. 


2. COWS. Cleuned by thorough brushing, and where necessary by washing; no dust nor dirt 
on the hair (stains not considered). The udder thoroughly cleaned by brushing at least 
thivty minutes before milking, and by washing just before milking, leaving the udder damp 
to cause dust to adhere. 

STABLE. Free from accumulation of dust and dirt except fresh manure in the gutter. Apart 
from horses, pigs, privy, poultry-house, ete. 

BARNYARD AND PASTURE. No injurious plants, no mudhole nor pile of manure or 
any decaying substance where cows have access. 

STABLE AIR. Free from floating dust and odors. Tight partitions or floor between the 
space occupied by cows and that used for storage of feed or other purpose. 


3. CONSTRUCTION OF UTENSILS. Non-absorbent matter and every part accessible to 

the brush, and, except inside of tubes, visible when being cleaned. 

CLEANING. Thorough cleaning with brush and hot water, and rinsing. Ne laundry soap. 
Thorough sterilizing. 

WATER. From a source known to be pure; protected from contamination from seepage, 
or surface drainage. 

CARE OF UTENSILS. Such as to avoid contamination by dust as well as coarser dirt. 

SMALL-TOP PAIL. With opening not over seven inches in diameter, and at least one-third 
of this opening protected by hood. 


4, EMPLOYEES. Free from contagious disease and not dwelling in or frequenting any place 
where contagious disease exists. 
MILKING SUITS. Freshly laundered and clean; ample to protect from dust and dirt, from 
the milker’s person or clothing. 
MILKER’S HANDS. Hands and teats dry when milking. Hands thoroughly cleaned before 
milking each cow. 


5. COOLING. Cooied within fifteen minutes of milking, to temperature below 50 degrees F. 
HANDLING. In a2 room used exclusively for handling milk, and free from dust, dirt and 
odors; and the milk after being cooled, always at a temperature below 50 degrees. 
PROTECTION DURING TRANSPORTATION. Protected from dirt by tightly closed 
receptacles, temperature always below 45 degrees F.; not delayed in transit, reaching market 
within twenty-six hours after milking. 


The facts regarding the dairy conditions were determined by 
one or more visits of the inspector to the dairy at milking time 
supplemented by occasional tests of the temperature of the milk 
when delivered to the retailer. In reducing the conditions as found 
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to a numerical basis a dairy was credited as perfect in each par- 
ticular unless some objectionable condition or practice was found. 
Cuts or deductions from the perfect score were made in accordance 
with the following schedule, the aim being to make identical cuts 
for similar conditions: 


Score Carp Cuts Usrp.* 
HEALTH OF HERD AND ITS PROTECTION. 


No tuberculin test, 12. 

Old tuberculin test (over one year), 12. 

Rigid stanchions (not cut when cows were confined only during milking, as in 
summer), 3. 

Light, 1 to 5, according to conditions. 

No special system of ventilation, 2. 

Ventilation, 1 to 5. 

No comfortable provision for isolation or calving outside of stable containing milk- 
ing cows, 5. 

Stable poorly built to protect from the weather, 1 to 5. 


CLEANLINESS OF COWS AND THEIR SURROUNDINGS. 


Manure or dust on cows, 1 to 10. 

Hair about udders not clipped, 1. 

Damp cloth not used on udders before milking, 2. 
Litter or roughage on stable fioor, 1 to 5. 

Ceiling not tight, 1 to 5. 

Cobwebs and dust in stable, 1 to 5. 

Stable not whitewashed within one year, 5. 

Horse in cow stable, 5. 

Manure not removed once per day, 1 to 10. 
Manure or mud in barnyard to which cows have access, | to 10. 
Feeding dry feed just before milking, 1 to 10. 
Objectionable odors in stable, 1 to 5. 


CONSTRUCTION AND CARE OF UTENSILS. 


Insufficient cleaning, 1 to 5. 
No special sterilization (no steam), 5. 
No small-topped pail, 15. 


HEALTH OF EMPLOYEES AND MANNER OF MILKING. 
No special clean milking suits, 5. 
Dirty suits, 1 to 5. 
Milking with wet hands, 10. 
Unclean hands, 1 to 6. 
HANDLING THE MILK. 

Not efficiently cooled (50° F. or below). 

50° to 60°, cut 5. 

61° to 70°, 10. 

above 71°, 15. 
Not held at 50° F. or below, 5. 
Milk strained in stable, 5. 
Milk room not clean, 1 to 5. 
No milk room, 3. 


_ * These were the cuts as applied to actual conditions. More unsanitary surround- 
ings would merit greater cuts than those indicated. 
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SUMMARY OF PAST CONDITIONS. 


In order to make the results of the study of sanitary conditions 
surrounding the production of milk in this city more easily under- 
stood the inspection findings were grouped as indicated on the score 
card (page 39) under the following headings: Poor, including filthy 
conditions; medium, where conditions were merely dirty; good, 
where conditions were fairly clean; excellent, where they were both 
clean and sanitary. 

A careful initial inspection in 1907 showed that 5 per ct. of the 
dairies were ‘ good,” 57.5 per ct. ‘‘medium” and 37.5 per ct. 
“poor.” The influence of publicity was immediately brought to 
bear on the situation. Gradually the milk producers and retailers 
became convinced of the accuracy and usefulness of the official 
scores, with the result that by the beginning of 1911 practically 
all of the milk was being sold by the producers to the retailers on 
sliding-scale contracts. These contracts stipulated that the milk 
must be produced and delivered in accordance with the requirements 
of the board of health and that the price for each quarter should 
be based upon the official score given the producer by the board 
of health, no milk to be accepted when below the grade of medium 
and the price to increase one-half cent per quart with each grade 
above. The economic force which made profitable the payment of 
this bonus for better grades of milk was the publicity given by the 
board of health to the sanitary conditions present in each dairy 
as well as the name of the person or firm retailing the milk in the 
city. Under such conditions each retailer found it financially 
profitable to stimulate the production of cleaner milk because of 
the influence of the official report upon the public demand for his 
goods. 

Under the joint action of these two factors, publicity and payment 
based on quality, the sanitary conditions surrounding the milk 
supply steadily improved until the report for March, 1911, showed 
that 12.8 per ct. of the dairies ranked as “ excellent’ and 87.2 per 
ct. “‘ good.” The “ poor” grade had disappeared quickly before 
the light of publicity and the ‘‘ medium” grade had decreased 
steadily and finally had disappeared. 

Thus, by the observance of the simplest economic laws, an ex- 
ceptionally satisfactory milk supply was provided at a cost to the 
municipality of $500 per year for the additional salary of the sanitary 
inspector. It should be noted, however, that the vital point in 
this plan was the voluntary acceptance by al! parties of the official 
scores of the dairies as a satisfactory basis for doing business. 


FINANCIAL MAGNITUDE OF THE MILK BUSINESS. 

In response to the general public demand for better milk supplies 
attempts at improvement have been made in practically all of the 
larger, and in many of the smaller, cities. Too frequently these 
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attempts have not taken into consideration the financial magnitude 
of the business interests which they have undertaken to control. 
Neither have they questioned whether their efforts were in accord 
with or opposed to the economic laws which apply to the milk busi- 
ness. 

This lack of familiarity with the financial side of the milk busi- 
ness on the part of milk reformers is partly due to the fact that 
but a small part of the investment is apparent to them and largely 
because detailed information on this phase of the subject has not 
been brought to their attention. 

In the present instance nothing approximating a census has been 
attempted, but personal estimates regarding the financial magnitude 
of the various items have been kindly furnished by several persons 
most familiar with local conditions. These estimates have been 
carefully weighed and figures selected which, while they are believed 
to represent the facts fairly, are considered distinctly conservative. 
These figures, together with an estimate of their relative accuracy 
are as follows: Stimulated by the increased demand for milk, the 
dairies have been increased to 41 and the number of cows to almost 
exactly 600. This number varies slightly on account of the buying 
and selling which are constantly occurring among the various dairies, 
but the error at any given time will probably be less than 3 per ct. 
The average value of the animals is more uncertain. About one- 
third of these cows have changed hands recently at prices averaging 
above $110 each, but it is undoubtedly true that these are the better 
cows. Estimates of average value have ranged from $65 to $100. 
Somewhat detailed estimates on the basis of known values of a con- 
siderable number of the herds indicate that an average value of 
$80 is probably accurate. 

It is a matter of practically unanimous agreement that in this 
region a well balanced dairy farm must devote five acres to each cow. 
This leads to the conclusion that 3,000 acres of land are required 
in order to support the 600 cows. The value of this land is again 
a variable factor. Much of it lies within a few miles of the city 
and is held at $100 to $150 per acre. A few of the farms are less 
favorably located. An estimate of $100 per acre is considered 
conservative. 

In order to support the cows the farms must be equipped. Aside 
from the buildings, the value of which is included with the land 
the most expensive single item of equipment is horses. Since the 
average dairy would contain 15 cows and the farm 75 acres the 
estimate of equipment has been based on the results of known 
auction sales of similar farms supplemented by known expense of 
equipment on a few farms. The estimate of $1,500 per farm or 
$20 per acre for equipment in addition to the buildings and cows 
‘errs on the side of being too low. 

The capital invested in the city distributing end of the business 
is in connection with two large milk companies and two distributers 
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of the product from single dairies. Estimates from various sources 
differ slightly but $50,000 appears to be conservative. : 
These detailed estimates are assembled below: 


CapitaL INVESTED IN SuppLtyinG Mitxk To Criry Wirx 13,000 InwaBirants. 


Cows—1600 at: $805: os Soe eae ee GLE ee eee res $48 ,000 
Land with buildings — 3,000 acres at $100.......................--- 300 ,000 
Equipment — 3,000 acres at $20 per acre............2...0e cece eeee 60,000 


City distribaterss is) ¢..i5.. SERRE eee td tee one Settee Wie 2 Sees 
TObal ne cece oC EE or hee eo ue BESS ako EE a, wee ee $458 ,000 


Because of the magnitude of these totals and of the fact that 
they are based upon estimates many will feel that they are too high. 
Appreciating this fact the above conservative estimates were ac- 
cepted notwithstanding the conviction of the authors that were 
complete information available the grand total would be at least 
10 per ct. higher. 

The State Department of Health bases its mortality statistics 
for this city on an estimated population of 12,574. Using this 
figure for the population, the above estimate of dairy capitalization 
amounts to $36.42 per capita of the people being supplied with milk. 
Considered from the agricultural standpoint the capitalization 
amounts to $763 per cow of which the producer furnishes $680 and 
the retailer $83. 

MARGIN OF PROFIT. 


The margin of profit of the individual producer can not be ac- 
curately calculated without exact information regarding capital 
invested, expense of operation and returns. On the other hand the 
average financial returns from the business as a whole can be calcu- 
lated from more general data and are even more instructive when 
considering the workings of a plan for milk improvement. The 
following financial analysis indicates how narrow is the margin of 
average profit. It is this meagerness of financial return which 
makes the dairy business respond so quickly to any opportunity for 
increased gain. 

The income from these dairies is practically confined to the sale 
of milk and some calves for veal and the accumulation of fertilizer. 
The value of the fertilizer and of the veal is difficult to determine. 
The amount of milk produced per cow may be estimated from the 
yearly receipts of the two large retailers. While the number of 
cows in the dairies varies somewhat during the year the receipts 
of these retailers indicate that the annual production is approxi- 
mately 2,800 quarts per cow. This is markedly more than the 
average annual production for the State, which has been estimated” 
at 4,500 lbs., or 2,100 quarts. | However, a high production is to 


2The individual animal as the unit in profitable dairying. G. A. Smith, N. Y. 
Agr Exp. Sta. Bul. 322. 1910. 
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be expected here from the fact that many of the herds are composed 
of carefully selected, high-priced animals. 

The producers have been receiving 3.5 to 4 cents per quart for 
their milk delivered to the retailer, the variation depending upon 
the sanitary conditions surrounding its production. The careful 
records of a herd® producing almost exactly 2,800 quarts per cow 
show that the cost of the food consumed by such cows has been 
steadily increasing and in 1908 amounted to 2.09 cents per quart 
of milk produced. Inasmuch as the producer has an investment of 
$680 per cow, if he is to receive 6 per ct. on his investment, he should 
get $40.80 per year or 1.45 cents per quart to pay this interest on 
his investment. Since the food cost amounts to 2.09 cents and the 
interest on the investment to 1.45 cents per quart the sum of these, 
or 3.54 cents, must be deducted from the wholesale price of the milk 
in determining the balance left to pay the other expenses of opera- 
tion of the dairy and of delivery of the milk to the retailer. 

On the basis of the above figures it is plain that the producer 
who is selling his milk at 3.5 cents per quart is getting slightly less 
than the value of the fertilizer and veal to offset his expense for 
labor and supervision. On the same basis the producer selling at 
4 cents per quart has a margin of 0.45 cents per quart in addition 
to the fertilizer and veal to balance his running expenses. It should 
be noted in this connection that this latter class of producers have 
gone to extra expense in keeping their herds tuberculin tested and 
in otherwise improving their sanitary conditions and this entails an 
added expense which will consume a considerable portion of the 
increased margin of profit. 

The financial situation of the average producer may be sum- 
marized by saying that he spends his time in growing crops to make 
milk to get fertilizer to grow more crops to make more milk to get 
more fertilizer. He continues in business because he accepts less 
than 6 per ct. upon his capital invested. His financial salvation 
depends upon increasing the productivity of his land to the point 
where it takes less than five acres to support a cow and increasing 
the productivity of his cows so that they will produce more than 
2,800 quarts per year. A part of the solution of his difficulties lies 
in the possibility of an increased wholesale price for his product. 

The financial margins of the retailer are less clearly understood. 
He is dealing in a very perishable product, he has a source of supply 
which varies greatly in volume during the year and is supplying 
a market which is subject to daily and monthly variations in demand. 
He is disposing of his goods in small amounts, pints and quarts, 
and the containers are fragile and expensive. Moreover, he is 
being put to an increasing expense in the matter of machinery and 
of supervision and he is being constantly hedged about by legal 
restrictions. Finally his relative expenses of operation vary greatly 
with the volume of business. Detailed statements recently fur- 


3 See footnote 2. 
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nished by one of the large retailers of Boston* indicate that in 
their large business their expenses for handling milk amounted to 
4.77 cents per quart. In this smaller city where some of the expense 
items are smaller the margin between the 3.75 cents per quart which 
goes to the producer and the 7 cents paid by the consumer is only 
3.25 cents per quart. It is therefore evident that the business 
here must be even more economically conducted than in the city 
of Boston. The fact that the largest retailing company, which has 
been in business eight years, has never paid over 7 per ct. on its 
stock indicates that the margin of profit is not very wide. 

Under the contracts between the producer and the retailer, as 
already explained, the wholesale price increased one-half cent per 
quart from the medium to the good or from the good to the excel- 
lent grades. From the preceding analysis it is plain that a decrease 
of one-half cent per quart in the wholesale price would practically 
wipe out the margin of profit in milk production. 

While it is true that not every objectionable practice would merit 
a cut sufficient to change the classification of the milk, such would 
frequently be the case and in some instances a change of two grades 
might result from a combination of unsanitary practices. 

Under such circumstances the power of the inspector to enforce 
good sanitary conditions surrounding a milk supply is very great 
and practically its only limit is the readiness with which the milk 
men can refuse to abide by his action if the inspector abuses his 
power and forfeits their respect. 

The potency of this power when rightly used is seen in the re- 
markable way in which the sanitary conditions surrounding this 
milk supply improved during the period between 1907 and 1911. 


MILK SUPPLY SITUATION CHANGED. 
APPOINTMENT OF DAIRY INSPECTORS. 


Under conditions as here outlined where the dairy inspector was 
virtually the financial arbitrator in a business capitalized at $458,000 
-it is vital to the success of any plan for milk improvement that 
he be a man qualified for the important duties which he is to per- 
form. 

In all cities in this State it is necessary to make appointments 
from lists furnished by the local civil service commissions. There 
is frequently considerable difficulty in getting these commissions to 
appreciate the technical character of the requirements for dairy 
inspectors. In Bulletin 337° are given in detail the circumstances 
leading up to the appointment of the first dairy inspector, a railroad 
baggage-master whose agricultural experience was restricted to his 
boyhood on a fruit farm. In that instance he was trained by a 
member of the board of health and by attendance at the Short 


4H. P. Hood & Sons. Cost of delivering a quart of milk to the consumer. Hoard’s 
Dairyman. 41 :859. Ju. 19, 1912. 
5 See footnote 1. 
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Course in Agriculture at Cornell University with the result that he 
eventually became an efficient inspector. 

Early in 1911 the member referred to above withdrew from the 
board of health and later in the year the dairy inspector resigned 
to enter the postal service. 

The vacancy in the position of dairy inspector has since been 
twice filled by the board of health from eligible lists furnished by 
the Civil Service Commission. Neither of these inspectors has had 
anything which could reasonably be considered as a preparation for 
the technical work of sanitary scoring of dairies. 

The character of these appointments and the results upon the 
milk situation which followed them indicate clearly that there 
must be a radical change in the prevailing point of view regarding 
the qualifications for municipal appointments before we shall have 
a public service which will command the respect and cooperation of 
the milk producers and retailers. Without such respect and co- 
operation practically nothing can be accomplished. 


REACTION OF THE INSPECTION UPON THE CONDITIONS OF 
PRODUCTION. 

The position of an untrained inspector, made responsible for 
dairy scoring when the financial importance of his scoring is so 
great, was not an enviable one. His main source of guidance was 
the detailed scores of the dairies as they had been given by his 
predecessor. It was a natural assumption that these scores were 
fairly correct measures of the existing conditions. Under such 
circumstances fine distinctions were impossible and it was the natural 
tendency to repeat the gradings previously given. 

The results of the inspections as given by the quarterly reports 
of the board of health indicated that the sanitary conditions sur- 
rounding the production of the milk supply had remained practically 
unchanged, the report for Dec. 31, 1912, showing 10 per ct. of the 
dairies as “ excellent ’’ and 90 per ct. as “ good.’’” These reports 
were gratifying to the public since they indicated the continuance 
of satisfactory sanitary conditions and they were satisfactory to the 
producers since they insured the continuance of the prevailing 
prices for milk. 

The authors have been engaged for some time on a comparative 
study of various dairy score cards. In August, 1912, they were 
being aided in this study by Mr. F. H. Bothell, of the Dairy Division 
of U. S. Department of Agriculture, a man of wide experience in 
the sanitary scoring of dairies. In company with Mr. Bothell and 
Mr. G. A. Smith, Dairy Expert at this Station they inspected 15 
of the dairies supplying this city in connection with these score 
card studies. At this time it was evident that, notwithstanding 
the favorable reports given by the city inspector, the sanitary con- 
ditions surrounding the milk production had deteriorated very 
markedly. 
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The conditions were again determined by an inspection of the 
dairies by one of us (B) during the last quarter of 1912, and all of 
the dairies were again visited during January and February of 1913. 
In each case the facts as they existed were noted at the time of the 
visit and the reduction of this to a numerical score was supervised 
by the other author (H). Using the same standard of cuts and 


SEPT. 1907 MARCH 1911 JAN 1913 
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making the scorings in all particulars as comparable as possible 
with the scoring made in March, 1911, when the results were 12.8 
per ct. ‘ excellent ”’ and 87.2 per ct. ‘ good,” the inspections made 
in January and February, 1918, gave 18 per ct. “good” and 82 
per ct. ‘‘ medium.” 

The magnitude of this change in conditions is shown graphically 
in Fig. 1. 
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The nature of these changes in sanitary conditions is extremely 
suggestive. In a number of cases the tuberculin test was not renewed 
within the year and the reacting animals removed; the cleaning 
of the cows was generally omitted and in some cases their bodies 
were allowed to become well coated with dried excrement; frequently 
little or no attention was given to the cooling of the milk; cobwebs, 
dust and general litter accumulated in the stables; the barnyards 
often became choked and muddy from the accumulation of manure. 
It should be noted that the failure to attend to these details saved 
money or saved labor, which, under present conditions, amounts 
to the same thing to the producer. It should also be noted that 
with the exception of the tuberculin test there was no single day 
when any one of the above conditions could have been said to have 
changed from good to bad. The resulting bad conditions were the 
cumulative result of a gradual lowering of the standard of doing 
business. 


REASON FOR THIS CHANGE IN SANITARY CONDITIONS. 


In attempting to locate the cause for this marked deteroriation 
in sanitary conditions it should be remembered that not a letter of 
the city milk ordinances has been changed, that the form of milk 
inspection has been continued, that the milk is still sold by the 
producer to the retailer under the same form of contract which 
was in force when advancement was most rapid. In short, every 
external form and legal enactment which accompanied one of the 
most striking recorded cases of municipal improvement of a milk 
supply is still in force and yet within less than two years the sanitary 
conditions surrounding the milk production have returned essentially 
to the condition in which they were at the beginning of the original 
improvement. 

Under the sliding scale contracts as explained on page 42 the 
wholesale price of milk increased one-half cent per quart in passing 
from ‘ medium” to “good” or from “ good” to “ excellent.” 
As explained in Bulletin 337 the increased expense connected with 
bringing a dairy ranking as “‘ medium ”’ into the ‘‘ good” class was 
ordinarily confined to that of the labor connected with keeping the 
cows and their surroundings cleaner and in cooling the milk. As 
the production of “‘ medium ” milk at 3 cents per quart was finan- 
cially unprofitable and the expense attending the change to the 
“good”? grade amounted to less than one-half cent per quart the 
dairies all came up to the ‘‘ good” grade. In bringing the dairy 
up to the “ excellent” grade the farmer not only incurred an in- 
creased expense for cleanliness and cooling of his milk but also 
faced the problem of maintaining a herd which would pass the tuber- 
culin test. The extent of loss in connection with reacting animals 
was so uncertain that the majority of the farmers hesitated to take 
the chance even with a margin of one-half cent per quart. So far 


4 


50.  Rerorr or tHE DeparrMENT oF BACTERIOLOGY. 


as information is available all those who took the chance found it 
financially profitable. 

The situation which existed during 1911 may be summarized by 
saying that the farmers produced fairly sanitary milk because it 
was the quality which they could produce most profitably. 

Under conditions which existed during the latter part of 1912, 
when the official grading of the dairies merely retained them at the 
highest grade which they had previously reached, the financial 
stimulus for the production of cleaner milk was weakened if not 
entirely removed. Although the farmers exercised progressively less 
care in the production of milk they suffered no financial penalty. 
While the retailers were aware that the sanitary quality of the 
product as furnished them was deteriorating they could make no 
effectual protest since they were bound by their contracts to accept 
the official score as the basis for payments. 


CONCLUSIONS. 


The former system of wholesale prices according to which milk 
was bought by weight or measure regardless of its commercial 
quality practically compelled the production of the cheapest and 
dirtiest possible supply. 

At present prices the margin of profit in the production of milk 
is so narrow that the farmers can not afford to act the part of 
philanthropists by the production of a higher grade of milk than the 
market demands and is willing to pay for. 

On the other hand the farmers have a business sense which quickly 
leads them to produce the grade of product for which they can 
obtain the largest margin of profit. 

The important fact which stands out clearly in the present situa- 
tion is that while the farmers are able and willing to produce a 
sanitary milk whenever such production is the more profitable they 
can not be expected to continue such production whenever there 
is greater profit in the making of dirtier milk. 

The lessons which have been taught by this five years’ study of 
a municipal milk supply indicate fairly clearly that the farmers 
are prepared to produce any grade of milk which the market desires. 
They will produce it as soon as the market clearly states its wants 
and offers a price which will make the production reasonably profit- 
able. 

Under present conditions there is a demand for milk for three 
distinct purposes: for the feeding of infants, use by adults at table, 
and for cooking. The simplification of the municipal milk problem 
lies along the line of defining and establishing commercial grades 
of milk which shall correspond to these market demands. 

Whenever it becomes possible to buy milk by such grades and 
feel sure that the milk is true to grade the supply upon the market 
will pecans just as clean and pure as the purchasing public desire 
it to be. 


THE EFFECT OF CERTAIN DAIRY OPERATIONS 
UPON THE GERM CONTENT OF MILK 


H. A. HARDING, G. L. RUEHLE, J. K. WILSON ann G. A. SMITH. 


SUMMARY. 


1. There is great opportunity for economy in sanitary milk produc- 
tion through the saving of useless labor. In order to be a guide in 
this matter dairy studies must be on the basis of single dairy 
processes. 

2. The protection of milk pails from accidental contamination after 
they had been thoroughly steamed had a measurable effect in 
reducing the germ content of the milk. 

3. The cleanliness of the interior of the stable, within a fairly wide 
range, had no measurable effect upon the milk. 

4. Clipping the udder, flank and adjoining portions of the cow 
slightly increased the germ content of the milk when the cow was 
cleaned either by hand or with a vacuum cleaning machine. 

5. When cows were cleaned with a brush and comb at the rate of 

_ two cows per minute the germ content of their milk was practically 
the same as when the same cows were treated with a vacuum cleaner 
at the rate of one cow per minute. 
_ 6. When all of the utensils had been carefully steamed, cooling 
and straining the milk resulted in only a small increase in germ con- 
tent even when this was done under what would ordinarily be con- 
sidered as rather unfavorable conditions. 


INTRODUCTION. 


When health officials, failing to find other means of characterizing 
sanitary milk, undertook to specify the conditions under which it 
should be produced they were confronted by an almost total lack of 
detailed information upon this subject. This lack arose from the 
fact that the available studies upon milk sanitation were in the nature 


* Reprint of Bulletin No. 365, August, 1913; for Popular Edition, see p. 763. 
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of general surveys of the situation. While these general surveys 
were a necessary preliminary they gave little information as to either 
the absolute or the relative importance of any given dairy operation. 

Later these official dairy regulations took the form of score cards.! 
These cards not only selected certain operations as important but 
assigned to each of them a definite numerical value. 

This arbitrary selection of values in the absence of definite infor- 
mation upon the subject has frequently done injustice to the dairy 
business and can be justified only upon the ground of the urgent need 
of official action. The importance of the interests involved demands 
that the needed information shall be furnished as promptly as 
possible. 

Investigations directed toward this end have been in progress at 
this Station for some years. The results of studies of milking 
machines,” of small-topped milking pails,’ and of the germ content of 
the udders‘ have already been presented and the studies of the 
influence of barn air upon the germ content of the milk are in progress. 

The present publication summarizes observations made upon the 
influence upon the milk of such operations as protecting the milk 
pails, plastering and otherwise renovating the interior of the cow 
stable, clipping the cows’ udders and flanks and cleaning the cows by 
hand and with the vacuum cleaner. It chances that some of these 
operations have been found to have little or no influence upon the 
milk but because of the previous lack of exact information these 
measurements are none the less important on this account. If the 
dairy work of the future is to be done with the highest efficiency and 
at the least expense it is very important to recognize that a few opera- 
tions do and that many do not effect the sanitary quality of the milk. 

The accumulation of the data here recorded has extended over a 
period of about five years. In the experiments conducted up to 
August, 1910, the collection of the samples and their analysis and the 
keeping of the notes were entrusted to Mr. Wilson. This includes 
all the data presented under the headings, ‘“ Results of protecting 

1 One of the earliest dairy score cards, if not the earliest, is given ia the Annual Report of the 
Health Officer of the District of Columbia, 25 (1903-4): 27. 1904. | 
figudlie we die gene content of thamile NY Agr fxg. Given Bel Saad Besta 
Smith, G. A., and Harding, H. A. Milking Machines: Effect of machine method of milking upon 
the milk flow. N. Y. Agr. Exp. Station Bul. 353. 1912. 


3 Harding, H. A., Wilson, J. K.,and Smith, G. A. The modern milk pail. N. Y. Agr. Exp. Station 
Bul. 326. 1910 


4 Harding, H. A., and Wilson, J. K. A study of the udder flora of cows. N.Y. Agr. Exp. Sta- 
tion Technical Bul. 27. 1913. 
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pails with cloth ” and ‘‘ Observations on methods of sampling,” the 
figures covering the effect of plastering and painting the stable but 
not the test of the effect of whitewashing, and the preliminary experi- 
ment on the effect of clipping cows. During the remainder of the 
investigations this work was done by Mr. Ruehle. The responsibility 
for controlling the barn conditions during the progress of the experi- 
ments has rested upon Mr. Smith, who has personally supervised 
the barn and dairy operations in connection with the experimental 
milkings. Those most familiar with the difficulties attending this 
class of experimental work will undoubtedly be surprised at the 
accordant results extending over so many years. The secret of this 
uniformity in results lies largely in the success with which barn con- 
ditions were held to a definite standard during the.experiments. The 
wide variations which so commonly occur in experiments of this 
nature are probably due quite as much to tack of control of important 
factors affecting the thing being measured as to errors in measure- 
ment. Mr. Harding assisted in planning and supervising the experi- 
mental work and in preparing the results for publication. 


TECHNIQUE. 


With the exception of the germs from within the udder and those 
introduced by the utensils and the hands of the milker all germs 
enter the milk through the air. The number which enter depends 
upon the germ content of the air and the length of time during which 
the milk is exposed to it. The actual exposure varies greatly under 
different conditions of barn management but with hand milking the 
time of exposure during the milking process is fairly definite, ranging 
between five and ten minutes. Ordinarily the longer milking periods 
are associated with larger yields of milk so that when the results of 
the exposure are expressed in germs per cubic centimeter these num- 
bers are fairly comparable. 

Unit of exposure.— Under no system of hand milking is it possible 
to reduce the exposure of the milk below that taking place during the 
milking process. Accordingly in these studies the exposure em- 
ployed in measuring the influence of a given barn operation upon the 
germ content of the milk was that occurring during the actual milking 
of the cows. 

It may be objected that the variation in time required to milk 
different cows renders this unit too variable to be satisfactory. It 
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was chosen as the best available unit with an appreciation of its 
deficiencies. It is expected that the quantitative studies of the 
germ content of the barn air which are now being pursued will furnish 
a more scientific unit for such comparisons and the results obtained 
by the newer method will furnish a means for checking the accuracy 
of the results here presented. It is believed that by using the same 
cows and the same milkers throughout each experimental study the 
objections to the unit of exposure were met with fair success. 

Pail used.— The material falling from the body of the cow during 
the milking process furnishes a considerable part of the germs which 
enter the milk through the air. The study of modern milk pails’ has 
shown that by their use the larger part of this contamination may be 
prevented, and since they have many good features with practically 
no unsatisfactory ones they are rapidly becoming a part of better 
dairy practice. Therefore, with the exception of the studies of 
methods of sampling which were made in connection with the milking 
machine, an improved Loy pail such as was fully described in Bulletin 
No. 326 was always used in these studies. 

Cleaning of pails— The pails were cleaned with hot water, sal- 
soda and a brush in the ordinary way, followed by an exposure to 
flowing steam in a steam box for 15 minutes. 

Protection of the pails —After being steamed the pails semained in 
the steam box until milking time when they were taken to the barn 
by one of the authors and delivered to the milker when he was pre- 
pared to begin the actual milking process. As a further protection 
the top of each pail was covered with a cloth before it was placed in 
the steam box and this cloth remained upon the pail until it was 
handed to the milker. The influence of this protection upon the 
germ content of the milk is discussed on page 61. 

Sampling.— Since the importance of these barn operations is to be 
judged by the number of germs found in the samples of milk it is of 
the greatest importance that these samples shall accurately represent 
the true germ content of the pail of milk. The details of a study of 
this question of methods of sampling are given on page 55. Asa 
result of this study the method adopted was to remove the pail of 
milk immediately to an adjoining milk room, stir it thoroughly with 
a sterile long-handled spoon and with the spoon transfer a sample to a 
sterile test tube. 


5 See footnote 3, p. 198. 
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Plating.— The samples were taken to the laboratory and the 
plating completed within an hour. ‘The medium used was desig- 
nated as medium 3.20 and had the following composition up to 
July 1, 1909, after which the sodium chloride was dropped: 


Beef extract — Liebig. .. 5 grams 

Sodium chloride........ Baie 

Peptone —Witte........ Om Reaction 1.5 per ct. normal 
Be SSE gh) ce, ROMER PLE Dos ae acid to phenolphthalein. 
Paccese OO) Pa. CLIe a TOES 

Distilled water......... 1000 c.c. 


The dilutions employed ranged from 1 to 2 to 1 to 1000 depending 
upon the germ content of the material under examination. 

Incubation and counting.— Since the germs in freshly drawn milk 
come partly from the udder where they have been held constantly 
at blood heat and partly from the barn air which is constantly at a 
much lower temperature, they are not adapted to incubation at a 
single temperature.° On account of this temperature relationship 
the plates were held five days at room temperature and two addi- 
tional days at 37° C. and the count here given is that at the close of 
the second incubation period unless some other period of incubation 
is specifically mentioned. The construction of incubating chambers 
in which the desired lower temperatures are constantly available is 
described in Technical Bulletin 29’ but these chambers were not 
available until after the close of these studies. 

The counting was done under a hand lens magnifying four diam- 
eters. The count here recorded is the average of not less than three 
and frequently as many as six plates. Occasionally plates present 
themselves which on account both of the kinds of colonies and their 
number indicate that some contamination has occurred. These have 
been omitted from the calculations. 


EXPERIMENTAL DATA. 
OBSERVATIONS ON METHODS OF SAMPLING. 


While there is no well established method of securing samples for 
bacteriological study from the milk pail it is the almost universal 
practice to collect such a sample in a sterile test tube as the milk is 
being poured from the pail. 
oS eas Station Technical Bul. 27. Page 10. 


7 Conn, H. Joel, and Harding, H. A. An efficient electrical incubator. N.Y. Agr. Exp. Station 
Technical Bul. 29. 1913. 
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When studying the influence of the milking machine upon the 
germ content of the milk the irregularities of the results obtained 
from such samples led to a study of the influence of various methods 
of sampling. In considering the results given below it should be 
remembered that the milk obtained by the milking machine is much 
more thoroughly protected from the entrance of contaminating 
material than is practicable with hand milking. 

The samples were collected in sterile test tubes as the milk was 
poured from the milking machine. Samples were collected at the 


TasLe I.— BacTertIAL ContTeNT OF MILK AS IT IS POURED FROM THE PAIL. 


First MItx. Mippie Mirx. Last Minx. 
Date. —— 
No. per ce. | Rank. | No. perce. | Rank. | No. perce. | Rank. 
1907. 

MERE VE See s 1,983 = 2,683 0 5,217 + 
SAB ORG 3,833 — 8,100 0 11,083 + 
One pias 3,166 0 4,733 + Srillg — 

1 ore 10,310 0 19,326 + 3,200 — 
58,415 + 14,533 0 13,316 — 
GRAS oe 6,883 = 7,391 0 7,800 + 
13,900 + 6,008 _— 8,100 0 
1G ESS. 1,933 0) 1,516 — 2,816 + 
2,626 0 5,053 + 650 — 
Ass spate 18,400 + 3,513 — 10,766 0 
23,850 0 15,383 — 30,116 > 
3,660 0 10,261 + 3,437 — 
8,766 0 8,127 — 16,441 + 
JUMC 0 3.50 3,133 0 3,250 — 4,350 + 
15,583 0 14,660 — 16,800 + 
8,196 + 6,058 0 4,936 — 
14,356 + 9,333 — 9 ,696 0 
LOS ae ee 1,835 + 1,468 — 1,828 0 
6,837 + 4,182 — 5,296 0 
4,150 = 2,928 — 3,185 0 
3,293 0 2,968 — 3,441 -E 
1h eee 2,328 0 1,486 = 4,233 a 
1, 283 0 745 — 1,453 + 
2,440 — 2,583 0 2,591 > 
i DRS 2,958 0 2,453 —_ 3,795 ++ 
1,720 = 2,225 0 2,533 + 
1,680 0) 1,473 — 2,595 + 
4,625 + 2,817 — 4,461 0 
13 3,728 — 4,286 + 4,107 0 
4,861 —_— 5,168 0 5,620 + 
2,247 0 1,946 — 4,630 + 
3, 603 0 3,756 + 2,966 — 

Totalss< 2 =: 247 , 181 180,412 204 , 650 


Average..... 7,724 5,669 6,395 
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beginning, at about the middie and at the close of the pouring 
process. Plates were made using medium 3.20 and the counting was 
done after 5 days at room temperature. The earliest plates were 
made with dilutions of 1 to 100, 1 to 500 and 1 to 1000 but the dilu- 
tions were soon changed to 1 to 10, 1 to 100 and 1 to 500. Six plates 
were made from each sample and the average of the results from all 
of the plates was taken as the germ content. 

The germ contents of 32 sets of these comparative samples repre- 
senting 32 different pails of milk and the relative rank of each sample 
in its own set, using + for highest, — for lowest and 0 for medium, 
are given in Table I. 

It is seen from the above table that the average germ content is 
highest in the samples collected at the beginning of pouring the milk 
from the pail. The samples taken midway in the emptying process 
gave the lowest average numbers while those collected at the close of 
the emptying process had an average germ content midway between 
the other two sets of samples. These average numbers bear the same 
relation to each other as 100, 73 and 82. An inspection of the results 
from the individual sets of samples shows that these average values 
have little significance since there is very wide variation in the relation 
of the numbers found in the different sets of samples. 

Since there were three samples taken from each pail of milk the 
germ content of each individual sample must rank as highest, lowest 
or medium in its set. This ranking of each sample is indicated in 
the above table under the heading of rank using + for highest, — for 
lowest and 0 for medium. These rankings of the samples in Table I 
are collected for better comparison in Table II. 


TasBLe I].— Summary oF RANKINGS OF SAMPLES GIVEN IN TABLE I. 


First Mix. Mivpie Minx. Last MILK. 


No. Per ct. No. Per ct. No. Per ct. 


ighestieh perky: taro se aoe 9 28 6 19 17 53 
IVICATUTNS oe esee optician ee. 16 50 8 25 8 25 
HHOWEStEM tie se ee en one. 7 22 18 56 if 22 


The summary as given in Table II tells quite a different story 
from the numerical averages in Table I. From this summary it is 
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seen that in only about one-quarter of the sets of samples was the 
highest germ content found in the first sample of the set. 
than one-half of the cases the highest numbers were obtained from 
the last of the three samples. 


In more 


Tasie IJ].— Germ Content oF Foam, Mitk From CENTER OF PaIL AND WELL 
StTrrRED Mik. 


Foam. 
DATE , 
No. Rank. 
1909. 
Feb. 1 Rae A eae 1,903 + 
13,800 0 
Din He ereee ys heey 51,400 — 
3,187 + 
Ar Ree PA PAITE -- 
5,593 — 
(ae Joe 2,993 + 
22,960 0 
OL Eran? Brae 1,840 0 
21 393 —= 
Sie Soe 3,973 
T2008 — 
Warch2or gps eat 2,250 — 
36,925 -b 
Ril Vise ere eer 2,900 a 
14,775 0 
a een me | 6,475 a 
|) ee2or 050 — 
Aprils epee, cas. 4,450 -}- 
20 , 450 — 
Digs coset ct 3 2,567 — 
7,700 — 
Stee wae ee 8, 200 “+ 
30,125 —- 
SS te a | 3,375 _ 
| 20,700 — 
Greet 4 6,175 0 
20,1383 —_ 
RES cl ot 5,050 — 
PAY G5) — 
Boren teen aes sets 8,625 - 
15,500 — 
Olea ka aoa ba 6,025 0 
42,400 — 
IO hae See ee 11,333 -L 
25,075 + 
PROUM ae 3 ee 486 , 409 
AV ELA@e! .) aie: 13,51 


CENTER oF PAIL. 


No. 


535,551 


14,876 


| Rank. 


Pho ite Keseco oat Sa) s>|s-poet |oost| S&F 


No. 


651, 238 


18,089 


| StTrRRED MILK. 


Rank. 


oofpfoooo+++4++ | ttpetoposes++|/+]/ +] et+e 


New Yorx AGricuLtturaL EXPERIMENT STATION. 59 


It is evident from these comparisons that there is no reasonably 
constant relation between the germ contents of samples collected 
in this way; the number of germs found in any particular sample is 
only a general indication of the germ content actually present in the 
pail of milk. 

A further study of the distribution of the bacteria in a pail of milk 
drawn freshly by the milking machine was made as follows: With 
a sterile long-handled spoon a sample of foam was collected, a second 
sample of the milk was drawn from approximately the middle of the 
pail with a sterile pipette and a third sample was taken aiter 
thoroughly stirring the entire pail of milk with a long-handled sterile 
spoon. The germ content of these samples was determined as in 
the preceding study except that only three plates were prepared from 
each sample and the dilutions used were 1 to 10, 1 to 20 and 
1 to 50. The numerical results from 36 sets of samples are given in 
Table III. 

The average numerical results from these three sets of samples are 
in no better accord than those recorded in Table I. These averages 
bear the same relation to each other as 75, 82 and 100, which 
are practically the same ratios as found in the preceding sets of 
samples. 


The rankings of the various samples in the above table are sum- 
marized in Table IV. 


TABLE I[V.— Summary OF RANKINGS OF RESULTS GIVEN IN TaBLeE III. 


TOaAM. CENTER OF Part. | Strrrep MILK 


No. | Per ct. No. Per ct. No. Per ct. 


Mg hestasc4- Reh. he ers om 11 30 it 19 18 50 
Medium. © yes es 3. ek 6 17 16 +4 14 39 


OWES bilan 5,ceta ed beat oc: ates oe 19 53 13 37 4 il 


While there is no very striking agreement in the rankings of the 
samples as shown in this table it will be noted that 50 per ct. of the 
highest samples were among those taken after a thorough stirring of 
the pail of milk and 39 per ct. of the medium samples were also of this 
class. These last samples have the added advantage that they were 
taken under conditions which would ordinarily be considered as being 
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most favorable for obtaining a true sample of the milk, that is, after 
a thorough stirring of the contents of the pail. 

In view of the favorable results obtained by stirring the milk with 
a sterile spoon a comparison was made between ‘such samples and 
those obtained by pouring. In this case samples were collected in 
sterile test tubes as the milk was poured from the milking machine 
into sterile pails. The milk was then stirred thoroughly with 
a long-handled sterile spoon and a second sample collected. The 
technique of plating and incubation was the same as with the pre- 
ceding samples. 

The results from 23 such sets of samples are given in Table Y. 


TaBLeE V.— GERM CONTENT OF SAMPLES OBTAINED BY POURING AND BY SPOON. 


PourEep SAMPLE. | SPOON SAMPLE. 
DATE 
No. Rank. No. Rank. 
1909. 
June QIU Lee By ee eee Cera 1,780 — 1,813 + 
930 _— 1311 + 
isi Al — 1351 + 
DD) RATA Bre PAE ts Syd Mota oes 10,724 — 14,800 + 
4,265 — 5,020 + 
2,686 —_ 2,788 + 
2,637 — 3,000 + 
Dea Net Poe Tea S eae RS SPUR ee 1,426 — 2,531 + 
16,076 — 20 ,626 + 
3,766 — Ais + 
1,791 +e Jt — 
DEL ay NEE ANTI RIES tr ire IR Ie 6,423 — 18,533 + 
3,850 == 2,700 — 
3, 660 — 3,840 + 
1,756 — 2,096 + 
DD ES Aah oe, See RT Ne TIAN eee eee OT RSE: 2,373 -f- 1,550 — 
708 — tS + 
1,583 _— 1,913 + 
2,008 Sia 1,461 — 
DADE enter ce os BERT ai ee ene 1,726 —_— 2,896 + 
2,435 —_ 2,538 _s 
1,623 —_ 2,556 he 
1,448 = 1,425 — 
Mcbalses: Ves eek me aE ag ae 76,845 101,545 
IAVETAU Gare tre etasts Lee ecient cucdenais tte 3,041 4,310 
Bhp hiest) jhe Ee tee tase ee 3) 18 
NGO WEST Sie? ACen ear eA namely 18 5 


From the above results it is seen that the samples taken with a 
sterile spoon not only gave a distinctly larger average germ count 
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but that in practically all cases the spoon samples gave larger counts 
than the corresponding poured sample. 

Since the thorough mixing of the milk previous to drawing a sample 
for bacteriological study is in entire accord with the best practice in 
drawing such a sample for any other purpose and since there is a 
noticeable tendency for such samples to show a higher bacterial 
content than when taken in other ways the method of collecting 
samples with a sterile spoon was adopted throughout this study. 

It should be noted that these observations were made in connec- 
tion with studies of the milking machine. Since in hand milking 
the distribution of the contaminated material throughout the milk is 
naturally more uneven than with machine milking there is here even 
more necessity for the exercise of care in obtaining a representative 
sample. Accordingly this technique which was adopted in connec- 
tion with the study of the machine milking was continued in connec- 
tion with the studies of hand milking. 


PROTECTING THE PAILS WITH CLOTH. 


The result of protecting the pails from the time they were cleaned 
up to the moment when they were needed by the milkers was tested 
as follows: Of four similar improved Loy pails which had been 
cleaned in the same manner, two were protected by tying cloths 
over their tops before they were placed in the steam box. All 
the pails were then steamed for 15 minutes. 

The two unprotected pails were taken to the barn with the 
other dairy utensils while the two protected pails were left in the 
steam box until milking time and then were taken to the barn by one 
of the authors (W). The cloths were removed and the pails delivered 
to the milkers just as they were ready to begin the actual milking 
process. 

Four cows were selected for this experiment and each cow was 
milked into a separate pail, two of the pails being those which had 
been protected by cloths and two unprotected. The following day 
the protective coverings were placed upon the alternate pairs of 
pails. Each cow was milked each day by the same man into the 
same pail and care was exercised to keep all of the other barn factors 
as nearly constant as possible. Under such experimental conditions 
it would seem that all factors were fairly balanced except the personal 
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characteristics of the cow, such as her udder content, nervousness and 
other peculiarities. This was balanced as fully as possible by milking 
a given cow into a protected and an unprotected pail on alternate 
days. 

The germ content of the milk from each cow at each milking as 
determined under these conditions is given in Table VI. 


TaBLe VI.— Errect or Protectinc Patt on Germ Content oF MILK. 


INCUBATED. 

Unpro- 

Dare. Cow. Milker | Protected | tected 

Daye | Tem- pail. pail. 

perature, 
1909. Per ce. Per cc. 

Ug = 7 pepaesee 6 PA OF aqUeA eg eee Wes a | wires eee eee 960 
DEISI. : 6 PAR OE AP SEU TER: $ 1 447° | ee 
jG Eh ee if ZASG: te ees eae gf ik | ee anes ee 2,366 
20s ee 6 PAINE, SRE re: “ 2,441. oe 
1 it LP pe in of 20°C OO STS. OS" ON GEES Bea 7,620 
IPR, aoe 6 UCP se Siig BE Ste ene . 856.) s:.0 Hage 
i yh 6° |. SC!) i Delke ie 31) 3D ta eee | 356 
Hee 6 DAC: e e & 83)|> eee 
a Ty LE 8 Tf ZUROe i amen We Pe eee 208 
11-20..... 6 PATLOy es 2 * 1125) 3 eee 
Parga 7 20°C us ad SS re aes, ee ee 328 
= 2one ce 6 22e me bi 4 230") oats ee 
11-17..... 6 202C. Gertie 28 | W SGn Hee cae 
1 bey Sees 6 PALE, Be oe Pee PE | See ensns 6 bee 145 
Ore if MASE Th” eee E058" |e eee 
20. eee 6 PAL OF ZT eo eae SHINE SLT a ES 458 
E22. se 7 20°C eae. 5 See « LES Yi Re eee. - 
1 Se ee 6 POC: iS ngs A aed Sree one. 2 eee 396 
WAN? hee 6 PAE Or L211] Sea. Siete BS D 112i) ee es 
SNS oe 6 DCC i ATS he a a Co | oe ieee 5,783 
i= 19). 3) if 20°C ee Meee e contaminated. | ....... 
120 eet. 6 Pal O.. ed eae Ra ke A rat ote ee ere 6,400 
iE eee 7 20°C “Sia AR ke” e 2 ODD |. eee 
TU eae 6 | 20°C Spas alii ae CaP) ee eee 4,671 
Bball Sst eee. dc racct oh ee os = Re ae ee 10,140 | 28 691 
AVCTASES DET 6G x..:3' .\ Sue ERO: LER oe ee Lee 922 | 2,391 


As will be seen from the above table the average germ content of 


the milk in pails which had been protected with a cloth was 922 per ce. 
while in the unprotected pails the average germ content was 2,391 
per cc. This increase of 160 per ct. in the germ content due to the 
exposure of the pails is at least a rough indication of the need, in 
careful dairies, of protecting the pails after they have been satisfac- 
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torily cleaned. It should be noted, however, that in the above tests 
but a single cow was milked into each pail. The influence of this 
initial contamination would undoubtedly have been very much less 
in the case of succeeding cows milked into the same pail. On the 
other hand the pails in this experiment were kept under fairly clean 
conditions and the amount of contamination to which they were 
exposed was slight compared with pails in ordinary dairy practice. 

In the light of these results all of the pails used in the following 
experiments were carefully protected with cloth up to the moment 
when they were desired by the milker since the aim in this work 
was to determine the contamination occurring during the milking 
process. 


EFFECT OF PLASTERING AND WHITEWASHING STABLE. 


One of the newer things in dairy barn construction is the finishing 
of the interior of the cow stable with lath and cement. This con- 
struction insures a tight ceiling and a smooth interior to which little 
dust can cling. It has the added advantage of a light interior, the 
whiteness of which can be cheaply renewed by whitewash. In new 
construction this finish has much to commend it since it is satisfac- 
tory from the sanitary point of view and is one of the cheapest 
methods of tightly ceiling up the interior. 

The Station barn was constructed in 1904. The cow stable was 
ceiled at the top and sides with planed, beaded, matched, southern 
pine. This wood was finished with a coat of oil and shellac which 
was in accord with accepted dairy stable construction at that time. 
Such construction is not as highly considered at present because of 
the attention now given to the collection of dust in the cracks between 
the boards and in the depressions of the beading. The stanchions in 
this stable are the ‘“‘ Drown stalls ” which were designed before atten- 
tion to stanchion construction was directed toward avoidance of 
dust accumulation. 

In order to contrast the effect of this older construction under 
unfavorable conditions with the newer at its best, dust was allowed 
to accumulate on walls, ledges and stanchions until they were in as 
bad a condition as would be tolerated under reasonably good barn 
management. 

As a measure of the influence of this condition of the barn the germ 
content of the milk on June 6-11, 1910, was determined from six cows 
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at each of six milkings. These six cows were quite evenly distributed 
about the stable. They were milked by two men, each man using 
the same pail while milking his three cows and always milking the 
same cows in the same order. Millie F., Nora D., and Millie F. B. B. 
were milked by milker D. and Chloe B., Carey 8. F., and Mabel S. F. 
by milker W. The pails and their protection, the sampling of the 
milk from each cow, the plating out, incubation and counting of the 
germs in the milk were all done in accordance with the description 
given under the head of Technique (page 53). 

After this study of the influence of the earlier barn conditions, the 
ceiling and walls down to within 3 feet of the floor were covered with 
wire lath and two coats of cement. The area between the cement 
and the floor was covered with zine. 

In putting the barn in order after the plastering, the stanchions, 
floors and mangers were thoroughly cleaned. 

As soon as the barn was in order the germ content of the milk as it 
was obtained from the same six cows was again examined on six days. 
During this second test a strong effort was made to conduct all of 
the operations connected with the barn management and the bac- 
terial examination of the milk under conditions identical with those 
of the earlier test with the single exception that the surface of the 
interior of the stable had been renewed or thoroughly cleaned. 

In Technical Bulletin 278 it was shown that the germ content of 
the udder could be measured fairly accurately by determining the 
bacterial content of the strippings. In the present study samples of 
the strippings were secured each day from each cow by milking a 
single stream from each teat into a separate sterile test tube. This 
was the method of sampling found satisfactory in connection with 
the study of the udder flora referred to above. 

A composite sample was prepared for each cow by mixing together 
one cc. of the strippings from each teat and the germ content of this 
composite sample was determined in the same manner as for the 
samples from the milk pail. It was shown in Technical Bulletin 27 
that the germ content of the milk in the back quarters of the udder 
was ordinarily distinctly higher than that from the front quarters. 
Since more milk is secreted by the back than by the front quarters 
a composite sample prepared as above shows a number below 
that of the true udder content. 


5 See footnote 4, p .198. 
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The test of the barn after the plastering extended from July 11 to 
July 18, 1910. As soon as the services of painters could be obtained 
the woodwork and the iron work of the stable were painted. When 
this had become thoroughly dry the cattle were returned to the stable 
and the germ content of the milk as obtained from the same cows 
under this new condition was again determined. This determination 
was made August 10-17 under the same general conditions which 
had accompanied the other tests. 

The numerical results from these three comparative tests are given 
in Table VII. 

A comparison of the germ content as determined in the strippings 
and in the milk taken from the pail at the close of the milking process 
shows a close relationship between the two. With Millie F. and 
Nora D., where the germ content of the whole milk is relatively high, 
the germs in the strippings are also numerous. With the remaining 
cows where the total germ content was lower the bacteria in the 
strippings were less abundant, being particularly low in numbers 
with Millie F. B. B. In all of these comparisons there were only 
two cases in which the samples from the strippings gave the larger 
numbers and these samples were from Mabel S. F. on July 14 and 
August 16. The high content of the strippings from this cow before 
and after these particular high counts suggests that this was not a 
mere error in technique but was due to some unusual udder con- 
dition. The colonies which appeared so abundantly upon the plates 
at this time seemed to be identical with those previously observed in 
connection with this udder. While the numbers found in the other 
udder samples are not constant from day to day they ordinarily vary 
within comparatively narrow limits. 

Under the head ‘ Difference” in Table VII is given the 
number obtained by subtracting the udder content from that of the 
milk in the pail. If the numbers given under this heading were an 
accurate measure of barn conditions all of the numbers in each 
column would be the same. It is manifest from an inspection of the 
above numbers that the individualities of the cows have affected 
these results. The work of two different milkers has also had an 
influence. In short there are a number of factors which have in- 
fluenced these results which could be balanced only by keeping them 
as uniform as possible throughout all of the comparisons. Notwith- 
standing these variations in conditions the results are surprisingly 
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uniform. With the exception of the results from Millie F., which 
were slightly higher than the others, there were only 5 milkings out 
of 88 where this number given under the head of difference amounted 
to more than 1000 germs per cc. 

For convenience in comparison the preceding table may be 
condensed to present the average germ content observed in the case 
of each of the cows during the three different conditions of barn 
management. This condensed summary of averages is given in 
Table VIII. 


Tasie VIII—Averacre Germ Content oF MILK UNDER VARYING BARN CONDITIONS. 


BEFORE AFTER AFTER 
PLASTERING. PLASTERING. PAINTING. 
Cow. 

Whole | Strip- | Differ- | Whole} Strip- |Differ-| Whole} Strip- | Differ- 

milk. | pings.} ence. | milk. | pings. | ence. | milk. | pings.| ence. 
MilliesEts: S82. Perfil 262 | 2,009 {1,741 245 |1,496 | 906 139 766 
Nora ee ser 774 | 312 462 1,298 | 436 |] 861 {1,234 | 220] 1,014 
Millie F.B.B..| 293 112 181 176 17 | 159 83 11 72 
ChloegBi. ss. 370 93 277 | 337 94] 243 | 488 184 303 
Carey 8. F....| 468 | 119 348 | 561 108 | 452 | 265 77 188 
Mabel 8. F....| 475 178 298 |1,164 | 570} 594} 899 535 364 


General average| 775 | 179 596 | 889 | 249] 640 | 656] 198 459 


This table brings out the fact that the individuality of the cow 
stands out rather sharply in connection with barn studies of this 
class. The germ content as observed with Millie F. is high through- 
out these test8. It is also interesting that the counts from Millie 
F. B. B., her daughter, are consistently low through all of the tests. 

Since on each night the first three cows were successively milked 
into a single pail and the last three into a second pail there is some 
evidence regarding the effect of this practice upon the germ content 
of the milk. The evidence in the present instance is exactly con- 
tradictory, since with the first pail there is a steady decrease in the 
germ content of the succeeding messes of milk while with the second 
pail the increase is almost as constant. 
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In summing up the results from these 212 milk samples it is most 
interesting to observe that they show no measurable effect from the 
change in barn conditions. ‘Taking the results obtained in the dirty 
barn before plastering as the basis of calculation the milk obtained 
after the barn had been freshly plastered and cleaned showed an 
increase in germ content of 114 germs per cc., while later, when the 
woodwork and stanchions had received a coat of fresh paint, the germ 
content was 119 per ce. less than when the barn was at its worst. 
If these figures as obtained from the whole milk are corrected by the 
germ content observed in connection with the udder, which could 
not have been directly influenced by the barn conditions, the results 
show that plastering made the germ content of the milk worse by 
44 per cc. and that painting improved it by 137 per ce. 

What these results really show is that in the last two sets of tests 
when the barn conditions were essentially alike and unusually clean, 
the observed difference in germ content is much wider than the 
difference between the results when the barn was clean and was dirty. 
The gist of the whole matter is that the influence of the barn con- 
ditions upon the germ content of the milk was so slight that it was 
not measurable even when care was exercised to balance all of the 
other factors as fully as our present knowledge of germ influences will 
permit. 

In health regulations for the production of sanitary milk there is 
frequently included a requirement that the cow stable shall be white- 
washed at least once a year. Accordingly, in 1911, when somewhat 
more than a year had elapsed after the plastering of the stable, 
a test of the influence of whitewashing was made. These tests 
were similar to the preceding ones except for the following details: 
Four plates were prepared from each sample, two with a dilution of 
1 to 2 and two with a dilution of 1 to 10, and the plates were incubated 
five days at room temperature and two days at 37° C. A steamed, 
protected pail was provided for receiving the milk from each of the 
three cows at each milking. Samples of this milk were collected on 20 
days preceding and on 20 days following the whitewashing, the other 
barn conditions being kept as constant as possible. Samples for 
the first series were collected October 1-30, the application of 
paint to the woodwork and whitewash to the plaster was completed 
early in December and the second-series samples were collected 
December 18, 1911, to January 6, 1912. The samples were taken 
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from the pail with a sterile long-handled spoon. No samples of 
the strippings were collected during this test. The data thus 
obtained are given in Table IX. 


TasLe [X.— INFLUENCE OF WHITEWASHING UPON THE GERM CONTENT OF THE MILK. 


BrerorE WHITEWASHING. AFTER WHITEWASHING. 
| Gertie F Gertie F Ruth Gertie F. Gertie 
Ruth F. B. B | No. 2 No. 1 j Gad Soy 5 No. 2. F. No. 1. 
1,477 105 191 | 1,508 | 149 260 
1,707 162 187 2,618 117 51 
4,467 198 1,617 1,895 555 121 
2,224 122 387 2,842 278 3,471 
1,703 152 261 1,534 137 553 
1,248 142 189 | 2,120 112 249 
3,862 138 168 | 1,796 180 1,099 
1,170 205 204 1,977 60 196 
2,417 100 2,116 1,618 748 551 
9,970 192 267 4,632 123 640 
1,096 168 355 1,723 1,501 1,486 
1,500 53 388 3,484 176 651 
969 100 256 2,709 345 197 
641 102 1,069 2,349 202 118 
1,961 265 196 806 190 351 
1,967 184 225 2,879 587 322 
1,506 123 1,116 1,045 145 568 
731 165 232 2,387 1,008 412 
1,307 130 1,632 2,639 1,577 431 
979 128 194 5,350 3,515 
Average 2,145 | 147 567 | 2,396 425 760 
General average 953 | 1,193 


Here again these two groups of 60 samples each produce average 
results that differ by only 240 germs per cc. The higher germ con- 
tent was obtained after the stable had undergone a treatment which 
Was supposed to make it a more sanitary place for the production 
of milk. The average results are so close that no one would be justified 
in using the above data to demonstrate that whitewashing stables 
is an unsanitary practice and calculated to increase the germ con- 
tent of the milk produced within the stable. On the other hand 
these data offer no support for the common notion that white- 
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washing the stable is an important sanitary practice with a strong 
influence upon the quality of the milk. 

In public health regulations and in dairy score cards, which have 
been designed to assist in the production of sanitary milk, much 
emphasis has been placed upon the materials and the details of 
construction of the stable and upon the care with which the interior 
has been kept free of dirt. As explained in the introduction, these 
regulations were formulated on the basis of very general information 
and ‘in the absence of exact data covering these points. The results 
from the above careful measurements suggest that the importance 
of barn construction has been considerably overestimated and that 
within rather wide limits the condition of the stable exerts no measure- 
able influence upon the germ content of the milk produced within it. 


EFFECT OF CLIPPING COWS. 


Clipping horses to facilitate cleaning is a practice of long 
standing. Certified milk producers commonly clip the cow’s udder, 
the flank up to the hip joint and the long hairs on the tail above 
the switch as well as shorten the switch if it tends to get into 
the manure. In: the absence of any previous attempts at measuring 
the influence of this practice the followimg experiments were con- 
ducted. 

These tests illustrate the difficulties which are inherent in experi- 
mentation of this type. The individuality of the cow influences the 
results so markedly that comparisons of simultaneous results obtained 
from different cows have little value. On the other hand results 
obtained from the same cow on different days may be influenced by 
changes in surroundings which it is difficult to control. In many 
experiments these changes in the surroundings may be equalized by 
using the cow on alternate sides of the experiment on succeeding 
days and by using an equal number of cows on opposite sides of 
the comparison on any given day. However, in such a test as this 
where it is impossible to return a clipped cow to an unclipped con- 
dition for some months there is no escape from the necessity of 
testing a cow for a period, clipping her and then completing the 
comparison. 

In a preliminary experiment conducted in 1909 the germ content 
of the milk from two cows was determined for six days. The udders 
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and flanks of these cows were then clipped with an ordinary power 
clipper and the germ content of their milk determined for six suc- 
ceeding days. An effort was made to keep all of the barn operations 
as constant as possible during the test. The dilutions employed 
in making the plates were 1 to 5, 1 to 10 and 1 to 25. Six plates 
were made from each sample and the plates were counted after 
five or six days at room temperature. The results of these counts 
are given in Table X. 


Taste X.— Germ ContrENT BEFORE AND AFTER CLIPPING UppDER AND FLANK. 


BEFORE CLIPPING. | AFTER CLIPPING. 
DATE. | Hammond F.| Millie D. | Date. Hammond F., Mille D. 
1909. 1909. 
Oct: 282 =. # 217 AAS) INGVi RSet: |S... aoe. 89 
Sn ED 23 Beane 663 150 Oe S| 22 see eee 
INovepele a ee 100 417 oy Oe 2,142 oe 
Cates: Boke my 364 125 oo) ULES 298 127 
Soe. Ata, ) alt al 44 he TD ee 209 85 
Cts Ben contaminated 62 ee tS eae 214 89 
A EN Glee hey 169 147 , 
motalicr. 2s 1,584 1,394 2,894 422 
Average..... 264 199 579 84 
Grand average 231 dol 


The results from this preliminary observation are not conciusive. 
On the basis of the grand averages it shows that clipping increased 
the germ content of the milk, but an inspection of the detailed results 
shows that a majority of these germs were obtained from Hammond F. 
on November 10. If this observation were omitted the balance would 
be in favor of clipping. On the other hand there was nothing in 
the plate growth from the sample of November 10 to indicate that 
contamination had occurred. 

A more extensive test of the influence of clipping cows upon the 
germ content of the milk obtained from them was undertaken. 
Between February 29 to March 29, 1912, 22 samples were collected 
in the regular way from the milk of each of four cows. Four plates 
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were prepared from each sample using the dilutions of 1 to 2 and 
1to10. The plates were counted after five days at room temperature 
and two days at 37°C. The udder, flank up to the hip joint and the 
tail above the brush were then clipped on each of the cows, using a 
power clipper. Between April 1 and May 9, 24 samples from each 
cow were collected and tested as in the case of the preceding samples. 
During this work care was exercised to carry on the barn operations 
in as constant a manner as possible except that on each day two of 
the cows were cleaned by hand and two by a vacuum cleaner as 
explained on page 75. 

The results obtained from the samples collected under these con- 
ditions are given in Tables XI and XII. 

It will be seen from Table XI that the average germ content of 
the 88 samples of milk from the unclipped cows was 204 per cc., 
that the average of a like number of samples of the strippings was 
71 per cc. leaving a balance of 133 germs per cc. to be accounted 
for by the influence of the environment. 

In Table XII the average germ content of 96 samples of milk 
from the same cows aiter they had been clipped was shown to be 
320 per cc., the average from a like number of samples of strippings 
being 112 and the balance to be otherwise accounted for was 208 
per cc. 

An inspection of the results from the individual samples shows 
that this difference is not due to excessive numbers in a single sample 
as was the case in Table X but is the result of fairly constant differ- 
ences between the two groups of samples. So far as these results 
can be taken to indicate anything they indicate that clipping cows 
increases the probabilities of germs finding their way into the milk 
during the milking process. They-certainly lend no support to the 
prevailing idea that clipping the udder and fianks of cows is a valuable 
aid in the production of sanitary milk. 

This outcome of the experiment was quite unforseen. However, 
close observation of the cows suggested the following explanation. 
Brushing or otherwise cleaning the normal coat of a cow removes 
the loose dirt from the surface and the outer portion of the hair. 
Dirt at the base of the hair is retained by the protecting coat. When 
the hair is clipped the cleaning process removes perhaps a larger 
proportion of the dirt, but during the succeeding milking process 
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Taste XI.— Germ Content or MILK rrom Uncuprep Cows. 


Carey S. F. Gertie F. 1. B. B. | Miu F. B. B. | Carey S. B. B. 
Whole Strip- | Differ- | Whole} Strip- | Differ- |Whole | Strip- | Differ- | Whole | Strip- | Differ- 
milk. pings.| ence. | milk. | pings.| ence. | milk. | pings.} ence. | milk. | pings.| ence. 
34 23 11 164 88 76 200 1 199 91 26 65 
91 60 31 473 163 310 62 8 54 154 3 151 
18 19 —1 123 Ure 46 24 14 10 43 18 25 
86 23 63 112 119 —7 448 68 380 83 8 75 
108 129 —21 237 106 131 15 28 —13 35 15 20 
163 49 114 364 45 319 97 159 —62 882 880 
152 59 93 488 75 413 64 12 52 120 69 51 
379 68 311 334 39 295 130, 1,005) —875 304 31 273 
258 175 83 261 162 99 145 75 246 247 —I 
122 19 103 504 66 438 29 6 23 32 11 21 
124 28 96 303 13 290 89 6 83 94 26 68 
159 61 98 446 79 367 142 50 92 504 130 374 
453 360 93 408 46 362 293 6 287 365 77 288 
179 251 —72 424 243 181 114 22 92 178 31 147 
107 37 70 113 27 86 35 11 24 65 12 53 
26 21 5 192 18 174 54 4 50 38 25 13 
138 136 2 102 118 —16 48 45 3 50 17 33 
30 6 24 138 17 121 60 2 58 39 4 35 
255 44 211 268 3 265 623 40 583 371 40 331 
145 68 77 94 36 58 79 19 60 95 11 84 
314 100 214 951 231 720 92 62 30 164 29 135 
135 71 64 553 19 534 282 16 266 353 179 174 
Total 3,476] 1,807} 1,669} 7,052) 1,790} 5,262] 3,125) 1,654] 1,471] 4,306] 1,011] 3,295 
Av’g’e 158 8 320 81 239 142) 75 67 196 46 150 


Grand average: Whole milk, 204; strippings, 71; difference, 133. 


| 


TaBLeE XII.— Germ Content or Mixx From Cuiprep Cows. 


iS 


Carzy S. F. Gertiz F. 1. B. B. Miu F. B. B. Caney S. B. B. 

Whole | Strip- | Differ- |Whole | Strip- | Differ- |Whole | Strip- | Differ- |Whole | Strip- | Differ- 
i pings.| ence. | milk. | pings.| ence. | milk. | pings.} ence. | milk. | pings. | ence. 

257 27 230 189 3 166 56 22 34 59 39 20 
416 345 71 331 64 267 37 1 36 153 5 148 
24 28 — 238 26 212 28 16 12 73 36 37 
215 278 —63} 1,537 294) 1,243 316 2 314 94 12 82 
197 43 154 339 40 299 114 12 102 448 105 343 
64 20 44 228 46 182 52 26 26 182 6 176 
137 142 —5 287 67 220 39 26 13 253 59 194 
207 20 187 93 26 67 87 15 72 148 23 125 
658 237 421 642 76 566 269 27 242 559 66 493 
351 9 342] 1,386 66] 1,320 49 51 —2 199 92 107 
209 78 131 392 385 7 148 78 70 103 56 47 
591 588 3] [416 105 311 84 64 20 196 446} —250 
198 289 —91 234 9 225 165 68 97 88 30 58 
127 29 98 212 19 193 52 40 12 88 8 80 
227 86 141 228 28 200 303 47 256 207 75 132 
755 80 675 351 84 267 235 79 156 210 53 157 
102 76 26] 1,122 276 846 361 144 217 277 26 251 
301 391 —90} 1,006 37 969 49 8 41] 1,383 81; 1,302 
104 39 65 394 172 222 292 113 179 346 21 325 
91 96 —5 428 35 393] 2,388 43) 2,345 816] 1,570} —754 
136 124 12 323 99 224 5 18 38 401 213 188 
188 176 12 374 48 326 898 649 249 373 91 282 
327 250 77 347 142 205 127 169 —42 254 126 128 
158 24 134 182 47 135 85 44 41 232 80 152 


| | | | | | | 


Total 6,040) 3,475] 2,565]11,279] 2,214] 9,065] 6,290) 1,762| 4,528] 7,142) 3,319) 3,823 
Av'gie, 252 145 107 470 92 378 261 73 188 298 138 160 


Grand average: Whole milk, 320; strippings, 112; difference, 208. 


Or 
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there is little protective covering to retain the dirt and bits of 
dead skin which are constantly breaking loose. They accord- 
ingly fall into the milk carrying their quota of germs. 


HAND AND MACHINE CLEANING OF COWS. 


The removal of dirt by the vacuum process is one of the newer 
ideas regarding sanitation which has been successfully applied in 
the household and in many departments of business. Since the 
milking machine (See Bulletin 317) provides the vacuum pump and 
necessary connection in the stable it is quite natural that a vacuum 
cleaning apparatus, adapted to the cleaning of cows, should be 
developed. Such a machine is in actual use in a number of dairies 
and in the “ Methods and Standards for the Production and Dis- 
tribution of Certified Milk” as adopted by the American Associa- 
tion of Medical Milk Commissions in 1912, Section 14, under the 
heading of Hygiene of the Dairy, reads as follows: ‘“ Cleaning 
of cows. Each cow in the herd shall be groomed daily, and no manure, 
mud, or filth shall be allowed to remain upon her during milking; 
for cleaning, a vacuum apparatus is recommended.” 

So far as the authors are aware there is but one vacuum cow 
cleaner '° on the market and this consists of a 40-quart can pro- 
vided with a hose connection on the cover by means of which it 
may be connected with the vacuum pump. A cloth bag is fastened 
to the under side of the can cover and a hose connection at the 
side of the can permits the attachment of the tool to be applied to 
the coat of the cow. This tool is a modified form of curry comb so 
arranged that when the vacuum is applied the dirt is removed from 
the coat of the cow and collected in the bottom of the can. 

After this machine had been in the barn for some months and the 
men had become familiar with its use, its effect upon the germ 
content of the milk was compared with that of ordinary hand clean- 
ing. Four cows were employed in this test and since the vacuum 
cleaner is ordinarily employed in certified dairies where the cows 
are clipped, the udders, flanks and surrounding parts of these cows 
were clipped. Each day two cows were cleaned by machine and 


two by hand, each cow being cleaned by machine and by hand 
® Methods and standards for the production and Seu bstion of ‘‘certified milk’. U. 8. Public 
1912 


Health and Marine-Hospital Service. Reprint 85. 
10 Manfg. by D. H. Burrell & Co., Little Falls, N. Y. 
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alternately. After cleaning, the cows were so tied that they could 
not lie down before being milked. The machine cleaning was done 
under a vacuum usually slightly under 15 inches, or one-half an 
atmosphere, while the hand cleaning was done with a brush and 
curry comb, no water or damp cloth being used. The average 
time consumed in cleaning a cow was approximately 66 seconds 
with the machine and 33 seconds by hand. 

The pails and their protection, the sampling and the examination 
of the samples were all in accord with the description given under 
the head of Technique (page 53). Four plates were made using 
dilutions of 1 to 2 and 1 to 10. 

The first test was made during October, 1911, and included 88 
samples of milk. The germ counts obtained from these samples 
are given in Table XIII. 


TasBLe XIII.— Bacteria in MILK FRomM Cows CLEANED BY HAND OR BY VACUUM 


CLEANER. 
Hanp CLEANED. MAcHINE CLEANED. 
Ruth Gertie Dolly Gertie Ruth Gertie Dolly Gerti 
Date. |p B.B.| F.2. |F.B.B.| F.1. | PAT |F.B.B.| F.2. |F.B.B.| F. 1. 
0 a Be) ae ee | oe 355 160 | 10-1-11 979 128); | (ostheca lh meee 
OSD es. 1,307 LSOE Nera eel ise ee 10-2 tee & A ee ee 17320 192 
Ae eA 8 oes el (eee 114 194 | 10-4 731 G5! ||" Ses eee 
OM ire eae 1,506 Niel Wee. SOaROe (ARS Ones i) ad (aeen fet | Bee one 2,228 1,632 
NORT.. Praca LP Se eee Reims 631 232 | 10-7 1,967 USA | See: Ae eee 
LORS esas 1,961 ZOD | epepere sus eilowere eserves 1O-SA-+ lap eta tallest 1,505 Wea is 
TU SOs 5 isl eee aml DE 5 295 225 | 10-9 641 1O2™ |e: oS eal eee 
10-10 969 LOO in| Geyser ieee see eee LO=TO Me | ee eietee aN eee re 93 196 
TOR VUTEC oo bee |. sere ae 318 1,069 | 10-11 1,500 BF as lear sel fl antec = 5 
10-12 1,096 NGS pewateterertal leetene soe pO A ES Nise ree 116 256 
OSTA Ede fall) Catal slenece ull: Mobs shy MheOnl cetatetecetet al migra eit 10-14 9,970 192 193 388 
10-15 2,417 TOO | esate ea TOTS Real ov tata aces 4,687 355 
LOANG? tcc). aeAeee Sy Sa eee 145 267 | 10-16 1,170 PAU}S il lear Geet bea fience = 2 = 
10-17 3,862 SS E| erevoteee. ihe mrevscct TOKTiGee. |) terete cee 141 2,116 
POKUS ERs S|) SECIS 104 204 | 10-18 1,243 VAD) Pee eos 
10-19 1,703 NS Din| eeaduteSuetel wale @ vets ptt SAY ea ee conceal) BOA 456 168 
BORD I es dee Sete 174 189 | 10-21 2,224 5 Tel RR |e nde > = 
10-24 4,467 HOS" s| Geavehs ove -oullpenatar ew TO 24 ec oeahioull oieenie 467 261 
LORDS Sse A ihslsmae. [eee PAile 387 | 10-25 1,707 G2) See «ee eae: eee 
10-28 1,477 LOS |eetsvoreecakll weveeut ite DOS coal vere ce bh yas tate 5,100 1,617 
TOSZO RE Sipe Ohl Lae oe 125 191 | 10-29 1,781 Boy, Ot eo eee 
AO=SO)s cells sieteceat wdl coments 63 187 | 10-30 2,346 STA ars see ep eee 
otal...) 20,765 1,479 2,541 SB ROOD ee tee 26,259 1,624 | 16,307 8, 297 
Average. . 2,077 148 231 SOOU E44. ee 2,188 135 1,482 754 


Grand average.... 689 1,140 


It is seen from the above table that the results from Gertie F. 
No. 2 are extremely low on both sides of the comparison and that 
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the numbers in both cases are practically the same. In the case 
of the other three cows the numbers obtained after the machine 
cleaning are higher than after hand cleaning and the grand averages 
are 689 and 1140 per cc. respectively. This shows an increase of 
65 per ct. in the germ content of the milk after machine cleaning 
as compared with that after hand cleaning. 

A second comparison of the effect of hand and machine cleaning 
was made between December 8, 1911, and January 6, 1912, and 96 
samples of milk were examined. The conditions of the experiment 
were practically identical with those of the preceding one except 
that in the interval the stable had been freshly whitewashed and 
painted. The germ counts from these samples are given in Table XIV. 


TaBLe XIV.— Bacteria In Mik rrom Cows CLEANED BY Hanp 
OR BY VACUUM CLEANER. 


Hanp CLEANED. MacuHIne CLEANED. 


DaTE. 


Ruth Gertie Ham, Gertie Ruth Gertie Ham. Gertie 
F.B.B F, 2. at al ee BB Heooe 1 ees 
Nortel Peter ties mol 8,348 2,574 ACPI a epee eal ene ccben eee 
2,502 UO fc erscts onda te reeere tous |p eoen ec ceed | Meee re eae 1,692 2,956 
oben ae eeeuarclegecs 935 891 3,990 1 NEO LTS een ee Be ei 
7,795 MOUSE ele tess Mitotane. (Peirce Pb aie cues 4,715 4,203 
Bt ED OES 21 3,515 5,350 SON seesesste ohn eecee ee 
2,639 Uae le OY oe ioe ME Cyan el CR eae Cale | ae eee 2,891 431 
Se SORE REO he 604 412 2,387 POO Sale etate sa ae Stee 
1,045 LABIA Ae elicaeee lh sere o[ he nates 260 568 
Rae watPs: llnotene feces: 1.337 322 2,879 Bes cess cree 
806 TSO Pie icer Abaca | tebe t4 nh Geeiae ord pean oie 626 351 
SE EET NWA ee 1,045 118 2,349 202i Westotetuese Neale 
2,709 poe ated (eat Mie pend per ae aad Ga crane hed | Bae 914 197 
eee jeault tahaetahare 686 651 3,484 WZ) ss ae al ee eee ee 
1,723 AAEO Dipl inate scta ts enteral reste gs AY ela ie ats 2,506 1,436 
baa | eae 1,347 640 4,632 1 Pel eames ees B 
1,618 TAS Apo. ae Mes arch Seals oer eee Tb oe stad & 803 551 
Fs SR MER ers 351 196 1,977 GOP teas shen [reeeneres 
1,796 SOM Sctarcbevcg [reach xoe Oa ee Beate My la See ec 7,660 1,099 
Wecisceawt [t cusraierer 106 249 220 i La Lea piel Prat eal Wtyel Si ol oP 
1,534 MSY CM Norns tania Maree tothe (a ome ell er eters 1,236 553 
Tg aePaion ete apareteers 1,202 3,471 2,842 DES ravckveyeesy 4 bescare akeces 
1,895 ODOM Ciara a hak bite eee SAE leat esc eieeery aes 348 121 
Bee | REC 305 51 2,618 11 EF Al ie pee | NG Ap 
1,508 UE AoE ee cor reste | Orel ees eal (ae Neca eta Te see aaa 639 260 
otal se Ake 27,570 8,201 10,170 | 18,864 | 37,202 5,017 | 24,290 12,726 
ASOT AL Coase 2,297 683 847 1,572 3,100 418 2,024 1,060 
Grand average..... 1,340 1,650 


Here the results from Gertie F. No. 2 and Gertie F. No. 1 
In the case of the two other 


are in favor of machine cleaning. 
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TaBLeE XV.— Bacteria In MILK FRomM Cows CLEANED BY HAND AND BY VACUUM 
CLEANER. 


Hanp CLEANED 


GERTIE F. 2. RUTH F. B. B. GERTIE F. 1 HAM. F. 1. 
Date. 

Dif- Dif- Dif- Dif- 

Whole} Strip- | fer- |Whole}Strip-| fer- |Whole| Strip-| fer- |Whole| Strip-| fer- 

milk. | pings. | ence. | milk. | pings. | ence. | milk. | pings. |} ence. | milk. | pings. | ence. 
Ueto W4ta| tects Sl leet tya|iapimcrn loco cess atest aceon 261 37 224| 1,785 307| 1,478 
Ube ss 5 115 4 111 260 70 NGO] 3 a5 a: 18i]yeisoyeuscatell fekemsen atoll feueteyenetel tee eet] eee 
Te Ad laces a Alba ttal toicrean chal bees oak ickrpeerer eo cee 214 97 117 94 74 20 
1-18. 22 42} —20} 2,306 193) 225 DVB) ae + 5,5[ic « eybhetell ee rote eel tedetisic ce ea epee a ee | eee 
DUO oats Meee llctele See] oversee feds. s Llllate elites ‘all stinnate. ble 322 160 162 641 222 419 
1-16 66 v4 59 7) i ae: sy Uy 4°) ee ae ol WSN (eae lla 5 So\lgd as =< 
ASD Gae See Aolllers Soe |eistes tele creel alin erate al loata era 206 58 148 241 58 183 
1-18 249 27 222) 3,377 VAG), 13 SZ fo ochcs elles ave eo lieavenes soa | eee eee peters 
TN, a | [Grier etl bkchkct cas CREO Re Pat ok Rokucl| rene ewenes] Kercreito cit 780 390 390 702 233 469 
1-20 24 13 11 91 58 BB leo: scsite Seal] sacer'oie jone'] |e abenectonel| love. ele tote eae te aera eee é 
TERA cc llerd Seto PRR pean hee ere eae Monee Renee aeareiate 7,683] 7,430 253] 2,370 567} 1,803 
1-26 39 8 31} 2,251 RTS) Di OPS]. oad alles acate ell te asereytcatlisce oqenere || hota aeevedel| eee 
DO aerate ba tataree cc eters oe nlreret aa a |iave ee aes lens- ace Be oleae ye oe 131 3 98} 1,189 431 758 
1-29 28 7 21 877 45 so) Perea circ s eeckcicweaa Pairota aaa nalloao0s< 
Dees iei ass | Sia sere arnt d eteeate | wtooe oda all ee avere me |intee evar 1,469} 1,698) —229 350 95 255 
2-2 118 43 75| 1,586 1011 ie Uta 27) Brera len eevoe ral ito creel spGricn lasacn.= 
Total... 661 151 510}11,470| 2,147} 9,323)11,066| 9,903) 1,163) 7,372) 1,987) 5,385 
pA te Oe 83 19 64] 1,434 268] 1,165] 1,383] 1,238 145 922 248 673 


Grand average: Whole milk, 955; strippings, 443; difference, 512. 


cows the balance is strongly in favor of hand cleaning and the 
grand averages are 1,340 per cc. for hand and 1,650 per ce. for 
machine cleaning or a balance of 23 per ct. in favor of hand cleaning 
of cows. 

A third comparison of the influence of hand and machine cleaning 
was made between January 8, and February 2, 1912. The same 
cows were used as in the preceding experiment and they were freshly 
clipped as at the beginning of the other comparisons. The 62 samples 
of whole milk were collected and the germ content determined in 
the same way as in the preceding experiment. In addition 62 samples 
of the strippings were collected and examined. 

It had been observed that while the capacity of the air pump was 
sufficient for the milking machine it was not sufficient to maintain 
a vacuum of 15 inches at all times with the vacuum cleaner. Accord- 
ingly on January 25, 1912, a smaller pulley was placed upon the 
vacuum pump which increased its capacity sufficiently so that after 
that date a vacuum of approximately 15 inches was maintained. 

The results from the 124 samples are given in Table XV. 
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TaBLE XV — (continued). 


Macuineé CLEANED. 
(Vacuum BretTrer MAINTAINED). 


Date. GERTIE F. 2. RUTH F. B. B. GERTIE F. 1. HAM. F. 1. 

Dii- Dif- Dif- Dif- 

Whole | Strip- | fer- |Whole}Strip- | fer- |Whole| Strip-| fer- |Whole| Strip-| fer- 

milk. | pings. | ence. | milk. | pings. | ence. | milk. | pings. | ence. | mili. | pings. | ence. 
1-8-12 60 19 41} 1,117 165 2A eee tse ce2i] ta aks ots chege yai’s | etaxe thei] ekoie te relelico teweaate 
LST 5 Sl botctcrcace a | Ekencics Pst | Ceca a Reed Paneer coed ic ene wanes) (ct erotere 298 113 185} 1,764 568] 1,196 
1-12 71 39 32) 2,255 AOS a2 ESL s Ahlan, S]Pexe at ae fatera eee id aha eo llolasenemsts 
HEA y A eet oc. cal Padeks 6. <.ayllanives & Sosibagcwe bee dallt dante: 6 o-.ayMeflonte ng inte 296 132 164 478 38 440 
1-15 155 40 115) 1,041 MOP O22 aecoeystailne crt evel|ke aie. 5, cue) oe aerated faves re peod cveustaaee 
Tissil(T55 ball Oe erckeoe | tee Ste cl on ceeer a] PanerarURERN| Cocoueet nemel lem excess 3,729) 1,457] 2,272) 1,960 437| 1,522 
I-17 49 98|} —49}] 3,354 AOA ZOOS fo ocala) cates seco! fsyisy a dell bw eee ny 3H| heal oieehell Shs eapepee 
TTS 3606 recorcuond IOeRerO biol IEIRee conga IeaeeecRedcy (Oneaeaete col MERA Pog 278 101 177| 1,494 162} 1,332 
1-19 227 67 160, 815 61 EA Wels 08 corel ace tom. ra) ¢ tees las a ange pall fe -wi ecoees  Pecoletroees 
TBO) orale (aeons [ve rOW-fc.c| Ren eal (CE peaceable ac | eeeeeies a 247 73 174 910 152 758 
1-25 61 39 22) 2,501 SLA RS DSO «eden ete sie eevee ter ohecal tet evar cell dv aveteces| Ceneeaete te 
ILS 2s Merona lose hence! eaceckeaeiy| (ecee a trac (Aacnat cel (Bae ice 124 95 29 297 58 239 
1-27 20 30; —10 662 24 GSB ie suse ca| a eietecese lta are cs cellleiarete seal] tare tese evel lato eteNe 
178) oetll Epo | MRE ios Ica tonal (Rea sacl (Orme eh |eieaeticScl (meee ocd (Pear cl ene 8 2 1,604 678 926 
2-1....-| 1,605) 1,510 GS ee elt oe 25 GAS gece tam a tesalller eo rete] veces eseel| she a tenaeal lars cre evel seateremeie 
rem TA orc) ieee llaycien ater ic sve steatallts neg eretthecs, aca e Wien oie ote 810 51 759 608 401 207 
Total...| 2,248} 1,842 406|11, 745) 1,288)10,457) 5,782) 2,022) 3,760} 9,115) 2,494) 6,621 
Ame ii, 281 230 51| 1,678 184| 1,494 826 289 537| 1,189 312 828 


Grand average: Whole milk, 981; strippings, 254; difference, 727. 


If consideration is given to the returns from the samples of whole 
milk the results are favorable to machine cleaning in the case of 
Gertie F. 1 and to hand cleaning in the case of the three other 
cows. If the germs in the strippings are deducted the results are 
favorable to hand cleaning in the case of Gertie F. 2 and to hand 
cleaning in the other three cases. The grand averages of the 62 
samples of whole milk are 955 after hand and 981 after machine 
cleaning but if the strippings are deducted these averages stand at 
512 and 727 indicating an increase due to machine cleaning of 36 
per ct. 

In the three preceding comparisons the cows were carefully clipped 
at the beginning of each comparison as it was desired to conduct 
this test of the vacuum cleaner under the general conditions under 
which it was being used in dairies. A fourth comparison was made 
between February 29 and March 28, 1912, using four cows which 
had not been clipped but the other conditions were the same as 
those of the preceding comparison. The results obtained from the 
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examination of the 99 samples of whole milk and 99 samples of 
strippings are given in Table XVI. 


TaBLe XVI.— Bacteria In MiLK From UNCLIPPED Cows CLEANED BY HAND OR BY 
Vacuum CLEANER. 


Hanp CLEANED. 


CAREY 5S. F. GERTIE F. 1. B. B. MILLIE F. B. B. CAREY S. B. B. 
Date. 

Dif- Dif- Dif- Dif- 

Whole | Strip-| fer- |Whole| Strip-| fer- |Whole|Strip-| fer- |Whole} Strip-| fer- 

milk. | pings. | ence. | milk. | pings.| ence. | milk. | pings. | ence. | milk. | pings. | ence. 
2-29) sai 268 76 192 377 73 BOE]. tare gs || Sehepee a tls habasc.t tote ledecall cepa eee 
see ep eats eh veer vil amok starr. oth haus ai||ohevahaie: bill a-onckaeetet leila men |e: elie: cee | s.ce hs -meeeelll uate 135 8 127 
3-2. . 94 102 —8s 376 134 DAD). eSeiidis s \eichste es lleehete auntie lalate call ctetaneee tenenemm 
3-4... Ai) PA Pe coral (Ae Poe 200 1 199 91 26 65 
3-5. . 91 60 31 473 163 SLO cvertades | cosetees alls tetbaghll lost shayeyel| le eteaeeeel |e tener 
SOs tara sil hovape eels cue ROR cnebebe gece lacckenaeeollebevalense: lke “aveegees 24 14 10 43 18 25 
3-7... 86 23 63 112 119 NN al shavadt Zita \wtobayeos lela thans, Safls cbeMSie poi) ko vo RCS REM 
3-8. . Ricverel eee aed) | oie pe 15 28; —13 35 15 20 
3-9.. 163 49 114 364 45 KS) | ees ees | eer eee tol (cree oal|| soos 
re Ue eal bean ties) oR ir ee RTO vara) [eee orc iG ohty Bc SPU Ale cer aie 64 12 52 120 69 51 
3-12. 379 68 311 334 39 QQOI). | aera be aes teoaias|ie eve eve ie ade taes weilie eae | cee 
SLB Ne alegre ian SF Ce oe, £2 elles. s SN si c-e nga at at ape 145 70 75 246 247 —1 
3-14 122 19 103 504 66 ASS It .d,shscei| Sse acetal] tuecslstanel| loasiovees, os |beteoke eel] eeenaeete 
el ctosce lll als hoch egaebs ec] lacevameyere ils euanaeica oat neternl eran 89 6 83 94 26 68 
3-16. 159 61 98 446 79 BOM eetehersce|| mas oimtoee | ate enecesea| eave ee neue eeu neo ee [eae 
a Gina ret eats weawal [ahate oat [iets s Sea Guele aswell ete ee eae 293 6 287 365 77 288 
3-19. 179 251| —72 424 243 DBL ch stell ore eens at] te -simevenl el alenae ay allel avencaeee | ene 
B= 710 Re al coe mets laren 9 srl icracieeo Carseat CMA ote I aokoad 35 11 24 65 12 53 
3-21.. 26 21 5 192 18 LTE) 5 ches sail hey'spevansoed| Aye cexape | feasgauete tal te ancksast> (eee 
A sete, ssl fos alates cokore rates] ease: 'e ccal|-erevartey alistte foley dee lliate: tosh 48 45 3 50 17 33 
3-23 30 6 24 138 17 DQM ahs os ny] caste Reencilloy oun’ Spltersneaeaeued |Siiege tee I Nera 
P49 vec cal a Ree er | (re Ue Ce 623 40 583 371 40 331 
3-26.. 145 68 Lgl 94 36 BB) Pays lea eheusedsi| suntete Seell sey chose] oehec cmap eee 
asad ect sischl Oe cele! | ea Aa He 5 [lobe o sSuetey erates acre eve velatapill ahora ate 92 62 30 164 29 135 
3-28.. 135 71 64 553 19 SSA iis sisi] spore eit a leperazene alli geet ae toca eee 
Total...) 1,877 875} 1,002| 4,387) 1,051) 3,336] 1,628 295| 1,333] 1,779 584} 1,195 
Avie x. + 144 67 77 337 81 257 148 27° 121 148 49 100 


Grand average: Whole milk, 197; strippings, 57; difference, 140. 


In the above table the average results from two of the four cows 
are in favor of each of the methods of cleaning and the variations 
in the results under the two methods of cleaning are practically 
the same for each cow. These results are so close that the grand 
averages of the germ content of the whole milk give a balance of 
13 germs per cc. in favor of hand cleaning and when the germs in 
the strippings are deducted the balance becomes 9 per cc. in favor 
of machine cleaning. Closer agreement than this could hardly be 
expected in such experimental results. 
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A fifth comparison of hand and machine cleaning was made using 
the same cows as in the fourth comparison and keeping all of the 


TaBLe XVI — (continued). 


Macuine CLEANED. 


CAREY 8. F. GERTIE F. 1 B. B. MILLIE F. B. B. CAREY S. B. B. 

Date. et Si ee eee Sees 

Dif- Dif- j Dif- Dif- 

Whole | Strip-| fer- |Whole|Strip-| fer- |Whole|Strip-| fer- |Whole|Strip-| fer- 

milk, | pings. | ence. | milk. | pings.| ence. | milk. | pings. | ence. | milk. | pings. | ence. 
Pe Or | Pec ecretedt taps eeerell axe itekeee aire; aAcceten| fo iolei el siail ict gel Beis 25 0 25 97 10 87 
3-1 261 32 229 401 47 DANS ans ee teeeslrs wlartaltenall is ore, eeSReML si oi aoetetll ovavels Geillareie ates 
a TS ee RERSHN oto elec | oveiccete delle cretelte [lave eiecatei) sretetevess 47 6 41 41 7 34 
3-4 34 23 11 164 88 Ca) Bees © ea Ao loeseceo| foinowe| (Seals ol lcoricts 
eee DMM |e PCNA faxte aieeterel| av ervoitefatel| acere etate'| o:ieiforevai|iararisi’sie,s 62 8 54 154 3 151 
3-6 18 19 Al 123 77 BG] crate eee sa otet Sell ole eae ee [lou eteeal evaroloePaiangio ere 
PRIA oe Pea oe Revie) scares a 'o-ogettel [lw ia! oynsesail lovetea tee, 448 68 380 83 8 75 
3-8 108 129} —21 237 106 Secret eAl ot clk eetell or oie SUSAN =) a: Skstaedfisrete towel veraetewe 
a een ae ENP ences | (evrocto ree | favor adnate it) enectepn si) seveise, oe 97 159} —62 882 2 880 
3-11 152 59 93 488 75 BV | cageteee| aie. orePRall ok oe! | bo. aketoiel| alaieteciaiiore olane 
2) 5 3) eats ots arierc cant (ERC ole | erro col ens cree IeicaS Cea 130) 1,005) —875 304 31 273 
3-13 258 175 83 261 162 QO h. citepseal ate cotates ties vagutage| eve foletealls cxche RAEI ep euemeete 
SoA Ca ee eo Ey lace cepancgel| ovoiteteriaiall sie ze teyar’s 29 6 23 32 11 21 
3-15 124 28 96 303 13 OQ od cteecel ia. sccrerayel| tac as tehase | orocopate ded tereheas kegel teas, chet 
3a dap Ea | et eo) PENCRET al (GIR Grr RIC py Penerct eee 142 50 92 504 130 374 
3-18 453 360 93 408 46 BOO |e sretsieedl'S sepsratciflace atarspelllalsteceteve lous efarecny ical apace 
a LOTS etter a iat SPM oso lop UO low cop MTSE aves lots taual] ove jetere: « 114 22 92 178 31 147 
3-20 107 37 70 113 27 SG] vars Bte ail eras chatets|| ocerohetebed| ose) avail er avete- xall aratauciene 
Sede d 79] betel. =| Nee he ol fas 0.) Iie a fos eo Iepore Foie 54 4 50 38 25 13 
3-22 138 136 2 102 EDL | Were rarer atc sve thonevelfcaxevevavacstl mceiekevecci| ate overesell ienelavarees 
arb yl Fina onc | PycuPios cel Reape eal Maio cits] Peeks ee Penne is 60 2 58 39 4 35 
3-25 255 44 211 268 a GI otarah eMerallla cof ateee\ sche bapal| os alarc¥Sea| acer atotese’ |e /eusiore 
BEAT Sod | ee RA | |g ase Dae) [ee 79 19 60 95 11 84 
Ry ae 314 100 214 951 231 (AD) hecrtenttes icaPicecicicll poccecaatl ACaaeted eee ee ces 
3 7c brea Hecke. Gl Lacrce cial lac iinia| | Grciteresn| oO ckeeae ere 282 16 266 353 179 174 
Total...| 2,222) 1,142) 1,080] 3,819 993] 2,826] 1,569] 1,365 204! 2,800 452} 2,348 
LAT re 185 95 90 318 83 236 121 105 16 215 35 181 


Grand average: Whole milk, 210; strippings, 79; difference, 131. 


conditions the same as before except that the cows were carefully 
clipped on the udder, flank, and adjoining portions. This comparison 
was made April 1 to May 9, 1912, and the results from the 96 samples 
of whole milk and a like number of samples of strippings are given 
in Table XVII. 

Here again the results from two cows favor each method of clean- 
ing if the results from the whole milk are considered while three 
are in favor of hand cleaning if the comparison is based upon the 
results after the germs in the strippings have been deducted. The 
grand averages of the germs from the whole milk give a balance 

6 


82 Rerorr or tHE DEPARTMENT OF BACTERIOLOGY OF THE 


Taste XVII.— Bacteria IN MILK rrom Cows CLEANED BY HAND orn BY VACUUM 
CLEANER. 


Hanp CLEANED. 


CAREY 8. F. GERTIE F. 1 B. B. MILLIE F. B. B. CAREY 8. B. B. 

Date. ee ee eS ee ee 

Dif- Dif- Dif- Dif- 

Whole | Strip- | fer- |}Whole|Strip-| fer- |Whole|Strip-| fer- |Whole|Strip-| fer- 

milk. | pings. | ence. | milk. | pings. | ence. | milk. | pings. | ence. | milk. | pings. | ence. 

1912 

Apr. 1. 416 345 71 331 64 P10 (| Eel tare el I retcrac.| oneal (erecta (foo ccs 
Srade Ta¥ere|lletsteiess\ el lete clehe ti etevoretcte sotalol Reval taists 56 22 34 59 39 20 
4 24 28 —4 238 26 A] Paes ok eke acetal IA ACAI ioc: 
Da lees wey ove tveie, Siesel| isin 2th sanieve.easen lie ecules mere 316 2 314 94 12 82 
6 197 43 154 339 40 ZOO) Sok ects clltae dee J] sce Neal] See en ae 
SA ec ctare eM aa tole tees || acacsiee te cell Coke xaneteral to: oy eee oneee ee 52 26 26 182 6 176 
9 137 142 —5 287 67 ZED) oie. sete el oveceretetell ».c.e stetel| eves Bleue (cree aetna 
DE Serr heel epee tek (capieeo Gl joe cetera (aera eee acne oe 87 15 72 148 23 125 
11 658 237 421 642 76 SEG]. asc bfalevste tenella desolate] eteve tetas Iles nee 
2 eso beet eyataveccun Nlevere aeetall clevatererelliateteimtegs\|apticta ore 49 51 —2 199 92 107 
15 209 78 131 392 385 Ei|| ovece Riecrall g:avoleeets'| | aneeeeretell lo. ote EReie | eset Reel eee 
Go haart aero tote | lavesareseta flatenece te all vets ayoiell tuaareaes. 84 64 20 196 446| —250 
17 198 289} —91 234 9 DOGS ZO GA a ctele stall ioote Srate' |< ee Deel ate ee ee 
| Seapeyeee clo siete oi 'o voy sis ore f avececmte ciliate ce totorall aca stave 52 40 12 88 8 89 
19 227 86 141 228 28 ZOO. cca a Senta] ib alec i ocare prota acetal el ae 
DEN staeceieeell sores oll iclohore eile elouere cel | eure iets eee rs 235 79 156 210 53 157 
23 102 76 26) 1,122 276 BAG acc EeSPAl cree kates Ware retetotell (oe cemetonel| cols eas] eee 
DAN scelsbr a ai] («chet o | cs tokens: =] clevaketoell 3 atoll Mae rete 49 8 41] 1,383 81] 1,302 
25 104 39 65 394 172 7) ree es aes ral INC eel Penis es | WIG BG allo.ccke Te 
GA eictrte Alice tote eral eteletets ei Lcvelepeter all (e-otateakrel | tereteterts 2,388 43| 2,345 816} 1,570| —754 
May 6 136 124 12 323 99 DOA||.. awieeeel's « atavste| ls oreteternil) ave eneaeal] | ocelot he atl en eaeweme 
eta vemeseeMete ct ||soanetote, vila -ohotoke ai] \ceensterecel lw: oretensuct| (orete tous 898 649 249 373 91 282 
8 327 250 77 347 142 QOD 2 SarcAfie os chotet llyevaveycraeell ote epee ial a fo otenetel eneeenemreted 
| lterstarcees | suaca tate’ |jauale tame. o\ ove a prrete| | elevePekaellits Ie Ye teas 85 44 41 232 80 152 
Total? .|"2¢00| Lidar 998] 4,877] 1,384] 3,493] 4,351] 1,043] 3,308} 3,980] 2,501] 1.479 
AN; yevevc 228 145 83 406 115 291 363 87 276 332 208 123 


Grand average: Whole milk, 332; strippings, 139; difference, 193. 


of 23 germs per cc. in favor of machine cleaning and when the germs 
in the strippings are deducted the balance is 30 per ce. in favor 
of hand cleaning. 

These somewhat extended observations indicate that where the 
vacuum is allowed to fall noticeably below 15 inches the results 
from machine cleaning are less satisfactory than ordinary hand 
cleaning. On the other hand when the vacuum in the cleaner is 
held at approximately one-half an atmosphere, machine cleaning is. 
practically of the same efficiency as hand cleaning. Since the time 
consumed by machine cleaning was almost twice that required for 
cleaning by hand when the efficiency of the two processes was equal, 
these data suggest that, in its present stage of development, the. 
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TasLe XVII— (continued). 


MacHiIne CLEANED. 


CAREY 8. F. GERTIE F. 1 B. B. MILLIE F. B. B. CAREY 8. B. B. 

Date. qs ES ee Eee ee | oe ae ee ee ere 

Dif- Dif- Dif- Dif- 

Whole | Strip- | fer- |Whole | Strip-] fer- |Whole|Strip-| fer- |Whole|Strip-]| fer- 

milk. | pings.| ence. | milk. | pings. | ence. | milk. | pings. | ence. | milk. | pings. | ence. 

1912 

Aja =|) ae elloia deel leo Sao ladaadolls obbaorl|lsac ome 37 1 36 153 5 148 
ee 257 27 230 189 23 GGA se tte cellters: ters ceil ciaretcte Syl tevetonavcrel|jevets cotone [lerercrerans 
Ae ty 5alle ib bb.Gl EOI Ob lhe Diet laren es Bol [ao tac [a coro er 28 16 12 73 36 SY 
Die seek 215 278| —63) 1,537 OA ERDAS |aaverepee a tay clenst ctel| is tatoteyetellich ke <tecel| uve) otatecs|lterayeuscane 
BD 5 étcde| GORE OS eERe| Siero 4| esictetidl Detiod slic crea: 114 12 102 448 105 343 
Bitaecrs 64 20 44 228 46 HISD |fereeetotevel lieve tote tell (evetohs oval pevehe et erelt red aroteds c | ontoebetene 
oh. 25 clits Bb nl OG Siekaval Peek. Riko GRO. Rtg cerese| ieiche ere 39 26 13 253 59 194. 
LOR ALA: 207 20 187 93 26 (357(|| Oka cll A alc i Rn ee a a es i 
Lit. 9 Sioa e eel look ch lakes Rie | CNeRenFery cremains Prenicnctct 0 269 27 242 559 66 493 
1D Feber 351 9 342] 1,386 GE WALES ZO llepecariotsl| exer ceeteh «iI ererstrcsee||torevors oeliteveteystocsl | ererorarer 
Iho Sal SQe Serale Opie 8 Gs eee. (eco eal orcs 6 [Serer 148 78 70 103 56 47 
WGes es 591 588 3 416 105 UL ERe) eee eal ek keer Salevia afabavell (atelier rs, oll eveiareneeel| terete cPalee 
Cl 25 Ol laos Bie, A otal lacetaeel ieee a oa poe | crors 165 68 97 88 30 58 
ees 127 29 98 212 19 DES | avetets fetes |e leveenenell ae: oy ster sl fetoh ct exatei| feel avevens/||atarenenere 
SPs | relive char aA vs: ays-ke layers ,0ri] euseaesial|ateSiet ere 303 47 256 207 75 132 
22s 755 80 675 351 84 ZT Phe es sal tevases seal ata Sea etal lovevctes vest Pekot kot el] eveitevenene 
Bo em Tyee | ever tesco [fev eke tavcallso= isleitevsll epet'oiops ail lateyelorete 361 144 217 277 26 251 
D4 Mss: 301 391} —90} 1,006 37 DEO |S eer stall rereaaiote tell telco ates | lGratesenehl vets: «to Al teetoherare 
PDS Cot o Alla CODEN OO Ie EOE a leeeO etl lea cicero ionenorrs 292 113 179 346 21 325 
26sec ee» 91 96 —5 428 35 DOD Shave cial lieved ereravell ap oncvaravel| hora ere obn Ire tatioueteta [eters ents 
AVEO gO cel emaretteral fetes, «i'-\\s oversee ll areleysie. silane eracetel fs lel etelere 56 18 38 401 213 188 
Renee i88 176 12 374 48 2G Wate cose ese m aiceapfeeatons areal] ere, eater faveraite 88 lost baa 
PR Ne ate | heresies sc | cco yah oll varaire capella ater roi | (epevsvaye)s 127 169} —42 254 126 128 
Le ee 158 24 134 182 47 1B} lees la cise al (aeeceetal Ieeretetel (cic Pacena letras 
Total...| 3,305} 1,738] 1,567] 6,402 830} 5,572) 1,939 719] 1,220} 3,162 818] 2,344 
2 \\ Nee 275 145 131 534 69 464 162 60 102 264 68 195 


Grand average: Whole milk, 309; strippings, 86; difference, 223. 


vacuum cleaning of cows is not desirable from a financial point of 
view. 


SOURCES OF CONTAMINATION IN MILK. 


The low germ content of the milk at the close of the milking pro- 
cess and the lack of any measurable influence of the stable upon 
the germ content, raised the question as to what are the important 
sources of bacteria in milk. 

Accordingly the germ content of a pail of milk was followed on 
17 days from the cow through the various operations in preparing 
it for the consumer. In the Station dairy the milk is taken to a 
small milk room, separated from the stable by a single door, poured 
over a conical cooler which is filled with cold water, collected in 
a second pail and taken in this to the dairy. Here it is passed through 


84 Report or THE DepartrMEeNt OF BacrerioLocy OF THE 


a cloth strainer into a third pail in which it is placed in cold water 
until needed. 

All these utensils were cleaned with hot water and sal-soda and 
treated for 10 to 15 minutes in a steam box. The cooler was not 
protected in any special manner during use, though the milk room 
was kept moderately clean. 

Samples of the strippings were collected directly from the udder 
into sterile tubes and samples were caught in like manner as the 
milk ran off the cooler. The samples from the pails were obtained 
with sterile spoons after thorough stirring. Samples were taken 
representing the strippings, the whole milk in the pail, the milk 
leaving the cooler, the milk arriving at the dairy and after it had 
been strained into the final can. 

The technique of handling the samples was that already described 
and the germ counts as obtained on the 17 different days are given 
in Table XVIII. 


TaBLe XVIII.— Errect or Hanpiina on GERM Content oF MILK. 


| 


Date. Strippings. Pail. Cooler. Can. Strainer. 
1912 

| ool Manco area ate eer 170 38 60 30 38 
Lilie chee eeteiae 3 23 138 187 202 
SID ei Oe SBR Oe eee 30 35 75 122 99 
TESS agehs Deecicykaiet ne ae 80 34 317 84 208 
1G Rea Sos Ae 40 164 127 263 114 
HG tracnrshivcceuaiusoise 27 53 110 161 180 
= Op eae es 69 190 72 68 96 
[=i 2 SAR ete Caen 40 205 77 135 179 
PTO es oi} sos goth Mey 21 104 153 159 218 
Th 1) se taal ioe iag nie 5 45 31 47 38 35 
1h PS) A cei abet a ci Bora 24 187 171 150 282 
1 2Orirersil, wee pee Ae 64 165 220 294 260 
T1733 a 19 51 43 38 
1 DO RES. Sathana 22 422 1,172 760 1,048 
1 SOLe ere lark dete fie: 62 254 342 285 266 
TES eee, cee A arma 72 301 3,635 4,290 4,362 
esi eRe eae es 195 504 482 463 445 
LET Ieee RO apie Me 971 2,729 7,249 7,532 8,070 
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The striking feature of the above table is the small increase in 
germ content in connection with the progress of the milk through 
the various stages of its handling. With the exception of January 
29 and 3i the germ content of the milk was practically unchanged 
in spite of the handling which it received. On these days i+ evidently 
suffered some slight contamination during cooling, but even then 
it had a germ content which was surprisingly low. 

It would be naturally inferred from these results that this was 
an attempt to ascertain the completeness with which contamination 
could be eliminated during such processes. Nothing could be farther 
from the facts. During this study the attempt was made to con- 
duct the dairy operations in the ordinary way, and to further insure 
that this should be the case care was exercised that the dairy workers 
should not be aware that such a test was being made. To facilitate 
following the samples through without exciting comment, the actual 
milking was done by the Dairy Expert and the Bacteriologist, using 
pails which had been carefully steamed and protected as in the other 
experimental work. The smallness of the germ count was largely 
due to the fact that the milk was all furnished by one cow which 
had a rather low udder content. 


CONCLUSIONS. 


Those who have followed recent discussions of germ content of 
city milk and particularly those who are familiar with the extreme 
precautions which are taken by many of the producers of certified 
milk will be struck by the small germ content which has characterized 
the milk obtained during these experiments. 

It is not the intention at this time to raise the question as te 
what is the proper standard of milk quality, but there is no question 
but that in the public mind the germ content of the milk is com- 
monly used as such a standard. In public discussions of clean milk, 
the certified milk standard of 10,000 germs per ce. is ordinarily 
taken as insuring a milk which is above suspicion of uncleanliness. 

In obtaining milk which shall be safely below this 10,000 limit, 
it is the custom to expend much labor in washing the cows and in 
keeping the interior of the barn scrupulously clean. 

Those who have carefully noted the germ counts obtained from 
the milk samples as given in this publication, will be surprised at 
the large number of the counts which are under 1,000 germs per cc. 
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From the results of an extended study of the udder content of this 
same group of cows, it was concluded that the udder content was 
responsible for an average count of about 500 per cc. When allow- 
ance is made for this udder factor it will be seen that there is only 
a small germ count in the milk remaining to be accounted for as 
contamination from the outside of the cow and the barn air. 

Since these counts were practically all made of the milk at the 
close of the milking process and the germ counts with which the 
public are familiar are those of the milk as ready for the market, 
it may be assumed that the after handling would bring the germ 
content of this milk up to much higher figures. The results on page 
230, from the 85 samples taken at various stages in its later handling 
do not support this idea. 

Low counts in milk studies are frequently due to the technique 
employed in their determination. In the present work the technique 
has been given in detail. The possibility of the influence of accidents 
in media making are fairly eliminated, since the low counts are dis- 
tributed through a study lasting a number of years. On a number 
of occasions the possible inhibitory influence of the media was tested 
by using media prepared at the same time in determining the germ 
content of these experimental samples and of samples of milk obtained 
from other sources. In all cases the counts from the milk from 
commercial sources were high while the experimental samples re- 
mained low. 

There seems to be no escape from the conclusion that the germ 
count of these samples was low, simply because the samples did not 
contain many germs which were capable of growing in the media 
ordinarily employed in such studies even when unusual care was exer- 
cised in stimulating their growth. 

This milk was produced under general conditions which appear 
to be no better than those surrounding a considerable number of 
the ordinary city dairies, conditions which probably would not be 
acceptable to any certified milk commission. Notwithstanding these 
facts the extended study of the product indicates that in bacterial 
content at least it is of the very highest quality. That milk of 
this quality is not uniformly produced under such general conditions 
is illustrated by the fact that a local commercial dairy in which 
the methods and equipment resemble that at the Experiment Sta- 
tion, except that steam is not available for treating the utensils 
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quite uniformly turns out a product with a content approximating 
1,000,000 germs per ce. 

Under such circumstances it is pertinent to inquire as to the 
points of difference between these two dairies. At the Experiment 
Station, the stable is kept cleaner, the cows are much cleaner, the 
milkers are cleaner and the utensils are thoroughly steamed. Appar- 
ently the wide difference in the germ content of the product from 
these two dairies lies in the influence of one or more of these factors. 

The important fact which is being gradually recognized through 
these and similar observations is that the production of a reasonably 
clean and low germ content milk will be a far simpler and less expen- 
sive undertaking when the factors which really govern its production 
are actually understood. 


A STUDY OF THE UDDER FLORA OF COWS.* 


R. A. HARDING anv J. K. WILSON. 
SUMMARY. 


(1) An examination of 1230 samples of milk direct from the 
udders of 78 cows indicates that the germ content is smaller than 
has previously been assumed, the average of these samples being 
428 per cc. 

(2) The bacteria were not evenly distributed among the quarters 
of the udder, there being about three times as many per cc. in the 
back as in the front quarters. The factor controlling this dis- 
tribution has not been found. 

(3) Neither the age of the cow nor the period of lactation ex- 
erted any marked influence upon the germ content of the udder. 

(4) When classified in accordance with the system of the 
Society of American Bacteriologists the organisms found in about 
g0o samples fell into 71 groups. The udder flora is characterized 
by a lack of motility, of spore formation and of gas formation. 
It is largely composed of micrococci and is practically all Gram 
positive. 


INTRODUCTION. 


Bacteria exist in varying numbers in the udders of all cows. 
Therefore even extreme cleanliness in the dairy will not reduce 
the germ content of the milk below the number which it contains 
while it is yet within the udder. The finding by Hastings and 
Hoffmann’ of an apparently healthy cow with an average udder 
content of 191,000 germs per ce., while an extreme case, shows 
the possible magnitude of this phase of the milk question. With 


1 Hastings, E. G., and Hoffmann, C. Bacterial content of the milk of indi- 
vidual animals. Wis. Agr. Exp. Sta. Research Bul. 6. 1909. Also in Ann. 
Rpts. of same Station 25 & 26 (1908-1909) :189-196. 1910. 


* Reprint of Technical Bulletin No. 27, March, 1913. 
[88] 
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the increasing emphasis which is being laid upon the germ content 
of milk the germs in the cow’s udder are becoming more and 
more an important factor. They are especially important in 
the production of “ certified”? milk, and the small number of 
germs found in the product of some “ certified” dairies is 
made possible by the selection of cows having few germs in 
their udders. 

The problem of producing milk with a low germ content at a 
moderate cost is being studied at this Station. While the presence 
of bacteria in the udders of healthy cows has been recognized for 
some time there is very little information regarding the normal 
flora of udders and less regarding the forces which regulate the 
growth of the forms which are present. A beginning has been 
made on this phase of the subject by examining 1,274 samples 
of milk representing 83 cows. A continuation of these studies 
along a number of lines which have as yet been hardly touched is 
much to be desired. The removal of each of the authors to other 
institutions makes necessary the publication of the results thus far 
obtained even though the entire field has not been covered. 
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PREVIOUS STUDIES. 


Many workers have contributed to our knowledge of this 
subject and it will serve the present purpose to indicate merely the 
steps by which this knowledge has progressed. 

In 1877 Lister presented a paper to the Pathological Society at 
London which contained the following statements: “ In this case, 
the experiment was more rigorously conducted, and here, in the 
majority of the glasses, at first sight, you will suppose that no 
change at all had occurred ; and in two of them I found, at the end 
of six weeks, that there was no indication whatever of any organ- 
isms. I topped one of them and found the milk still perfectly 
fluid, of normal taste and reaction and without any organisms in 
it; showing that unboiled milk, as coming from the healthy cow, 
really has no ferment in it capable of leading to lactic fermenta- 
tion or any other fermentation, or to any organic development 
whatever.”” Thus on the basis mainly of two small samples, only 
one of which was critically examined, there was founded the 
theory that the milk within the healthy udder is germ free. This 
theory was generally held until about 1890. 

Apparently the first quantitative study of bacteria in the uader 
was made under the direction of Dr. Lehmann. One of his 
students, Schulz,* found that the first milk contained large numbers 
of bacteria while samples drawn midway and at the close of the 
milking process contained progressively smaller numbers of germs. 
The results of this study were also presented by Lehmann (17th 
Versammlung d. deut. Ver. f. offentl. Gesundheitspflege, Leipsie, 
Sept. 1891), as the work of Schulz, after they had been published 
as an Inaugural Dissertation by Schulz in July, 1891. These 
two presentations have been confused in literature and have been 
frequently referred to as two separate studies. 


2Lister, J. Lactic fermentation and its bearing on pathology. Pharm. 
Jour. and Trans. (Pathological Society of London) III Series, 8:555-558; 
572-575. 1878. 

3Schulz, L. Ueber den Schmutzgehalt der Wiirzburger Marktmilch und 
die Herkunft der Milchbakterien. Arch. Hyg. 14:260-271. 1892. 
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The work of Schulz was confirmed by Moore,* who concluded 
that “ Freshly drawn fore milk contains a variable number of bac- 
teria, varying in number from a few individuals to many thou- 
sand per cubic centimeter. These are distributed among several 
species. The last milk drawn at a regular milking contains, as 
compared with the fore milk, very few micro-organisms. It is the 
exception, however, to find a sample of milk that is free from mi- 
cro-organisms unless it is taken during the latter part of the milk- 
ing process from a single quarter of the udder.” 

As the result of these and similar observations it was held that 
bacteria might find their way into the teat opening and multiply 
to some extent in the milk cistern, but that they were washed out 
more or less completely during the milking process. 

In his earlier paper Moore suggested the desirability of direct 
examinations of excised tissue from functioning udders of freshly 
slaughtered milch cows as a means of settling the question of the 
bacterial invasion of the upper portions of udders. He later® re- 
ported the results of such examinations and this work was extended 
by one of his students, Ward.® These direct examinations showed 
that bacteria were uniformly present in the finer subdivisions of 
the udder. The work of Bolley‘ had indicated that certain species 
were able to persist in an udder for considerable periods and 
Moore and Ward* studied an instance where this udder contamina- 
tion was of considerable economic importance. 

Later work has confirmed the conclusion of Moore and Ward 
that bacteria are practically always present in the udders of 
healthy cows but it has also shown that the numbers of bacteria 


4Moore, V. A. Preliminary investigations concerning the mwumber and 
nature of bacteria in freshly drawn milk. U.S. Dept. Agr. An. Ind. An. Rpt. 
12 & 13:261-266. 1897. 

5 Moore, V. A. The normal bacterial invasion of the cow’s udder. Proc. 
Soc. Prom. Agr. Sci. 1899:110-113. 

6 Ward, A. R. The persistence of bacteria in the milk ducts of the cow’s 
udder. Jour. App. Micros. 1:205-209. 1898; also The invasion of the udder 
by bacteria. N. Y. (Cornell) Agr. Exp. Sta. Bul. 178. 1900. 

7Bolley, H. L. Ueber die Konstanz von Bakterienarten in normaler Roh- 
(fore) Milech. Cent. Bak. II Abt. 1:795-799. 1895. 

8 Moore, V. A., and Ward, A. R. An inquiry concerning the source of gas 
and taint producing bacteria in cheese curd. N. Y. (Cornell) Agr. Exp. Sta. 
Bul. 158. 1899. 
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present vary within wide limits. This is well illustrated by the 
work of Hastings and Hofimann.® They obtained the following 
results from a study of the freshly drawn milk from three cows: 


tuts Days Average | Maximum | Minimum 
sampled. per ce. per ce. per ce. 
BrOwNie «27012 5 .loa: <9 ajaage cect iets He 61 31,000 305,000 1,700 
DOrIne®.3 siif24 ods oe a te eee 33 | 191,000 | 3,500,000 2,500 
Merme yr jefe, aus caste op aT 27 810 4,250 50 


Two-thirds of these samples were taken from the pail at the 
close of the milking, the remainder being taken at the middle of 
the milking in sterile flasks. The variation in the method of 
sampling did not seem to affect materially the observed germ 
content. 

It has long been held that cleanliness in the stable would 
influence favorably the germ content of udders but direct evidence 
on this point has only recently been available. Atwood and 
Giddings” tested the influence both of sealing the opening of the 
teat so as to exclude all external contamination and of injecting 
various substances into the milk cistern. Where the end of the teat 
was treated with carbolized vaseline and covered with adhesive tape 
the germ content was but little reduced. | Where the cistern was 
treated with chemicals there was first a reduction of germ content 
but this was followed by a marked rise and accompanied by an 
inflammation of the gland. 


PRESENT STUDIES. 

These studies of the normal flora of cows’ udders have extended 
over a considerable period. During 1900—02 examinations were 
made of the strippings from 17 cows. At each examination 
samples were taken from each quarter of the udder and 324 sam- 
ples were studied. These examinations were made, for most part, 


9See footnote 1. ; 
10 Atwood, H., and Giddings, N. J. Experiments in the production of sani- 
tary milk. W. Va. Agr. Exp. Sta. Bul. 134. 1911. 


New YorxK AGRICULTURAL EXPERIMENT STATION. 93 


either by L. A. Rogers or J. #. Nicholson.* The samples were 
collected in sterile test tubes, at times with most elaborate 
preparation of the animal, at others with no preparation aside from 
the ordinary grooming. The results did not indicate that these 
variations in the preparation of the animal affected the germ 
content of the samples. 

Plates were made promptly on agar or gelatin and at times on 
both. The gelatin plates were ordinarily counted at the end of five 
days at room temperature, the agar plates after three days at 
37°C. Owing to the undeveloped state of bacteriological classifi- 
cation at that time only quantitative results were obtained. While 
these observations were merely preliminary they were of some 
value in establishing the range of bacterial content which may be 
expected in practice. 

During 1907-11 one of us (W) collected and studied 766 
samples from 20 cows in the Station herd. Only quantitative re- 
sults were obtained from approximately the first 50 of these 
samples but the remainder were studied both quantitatively and 
qualitatively. Owing to the lapse of time since the study of 
1900-02, the herd had entirely changed. The destruction of the 
Station barns by fire in 1904 had further changed conditions so 
that these two sets of observations of the Station herds have the 
same relative value as would the study of two separate herds. 

This somewhat extended study of conditions in these two herds 
was supplemented by a study of a sample from each quarter of the 
udder of 46 cows belonging to Mr. A. G. Lewis or a total of 184 
samples from this herd. 

Accordingly, the present publication is a discussion of the 
quantitative relationships of 1,274 samples representing 83 cows 
and of the qualitative findings from 900 samples representing 63 
cows. 


* Mr. Rogers is now head of the research laboratory of the Dairy Division 
of the Bureau of Animal Industry, U. 8S. Department of Agriculture, and 
Prof. Nicholson, head of the Bacteriological Department of the University of 
Idaho. When the above work was done they were Assistant Bacteriologists 
at this Station. 
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TECHNIQUE. 


The last 922 samples were obtained and handled in accord with 
the following general outline: 

All samples were collected from the afternoon milkings and 
those from the Station herd were taken from each cow on three 
successive days. The cows from which the samples were taken 
had been carefully groomed but no local disinfection of the udder 
was attempted. The milking was done by hand, in the ordinary 
way, directly into sterile test tubes. With the exception of a single 
series, where the object was to test the condition of the milk at the 
yarious stages of milking, the samples were from the close of the 
milking. Care was exercised that the sample was the product of 
a single stream of milk and that the sterile tube was opened for 
the minimum time and was held in such a manner as to be exposed 
to the minimum amount of contamination. 

The samples from the Station cows were taken to the laboratory 
and the plating completed within an hour, those from other 
sourees within three hours. The medium used was as follows: 


PND cach sain chi. 5s enej ows, wears saaltgea tate logs Sisua te aps yea SNS SRE he Gebers 15 grams. 
Peptone (Witte) et sts 24), Ais Acs. Mae A haan Righait. Sale ea ae Reeth ae . 
UEC Or OMBT OM 08, PO Rea RN DE AAI EL Ferrer a tr Cae Rao Acar eens oe eee Rett ax Oi LOE 
Beektexbrachs (Mebipy)s.ekany aca ae «eae tol enc see ee One tee Di es 


Water (dist.) to make a volume of 1000 ce. 


The reaction of this medium ordinarily was between 1.2 and 
1.5 per ct. normal acid to phenolphthalein. Whenever it exceeded 
the higher figure it was reduced by the addition of NaOH. This 
medium was chosen to permit incubation both at 20° C. and 37° C. 

In plating, one cubic centimeter of milk was divided between 
two petri dishes and approximately 8 ce. of the agar was added 
to each plate. The sum of the colonies developing on these two 
plates was taken as the germ content of the milk. The plates 
were held at room temperature (20-23°C.) for five days and 
the first count made. They were then placed at 37°C. for two 
additional days and counted again. All counts were made under 
a lens magnifying four diameters. 


New Yorx AcricutturaL ExpERIMENT STATION. 95 


In order to simplify the presentation the numerical results 
given in this publication are those obtained after an incubation 
for five days at 20-23° C. followed by two days at 37° C. unless 
otherwise stated. 


EFFECT OF INCUBATION TEMPERATURE ON THE COUNT. 


The periods of incubation officially recommended are five days 
at 21°C. or two days at 387°C. The lower temperature is or- 
dinarily chosen, since gelatin, which is preferred in qualitative 
work on account of its better differentiation of colonies, will not 
remain solid at the higher temperature. 

The accuracy of this five-day imcubation of agar plates was 
tested as follows: Samples were collected at the beginning, middle 
and close of the milking, from each quarter of the udder of five 
cows and plated on agar. Counts of the plates were made after 
incubating five days at 20-23° C. and again after two additional 
days at 87° C. The percentage of increase found at the second 
count of the 18 samples from each quarter is given in Table I. 

TaBLE I.— VariATION IN BACTERIAL ogra AFTER ADDITIONAL INCUBATION 

AT 5 


(First count made after 5 days at 20-23° C.) 


INCREASE AT SECOND Count. 


NAME. 2 

Re RBs Ibe 18, 1, 1B 

Per ct Per ct Per ct Per ct 
BemmonduNOs 2oscna. fascias ate 102 85 585 314 
Mn TeG ae ee aol Fee She 38 0 14 8 
ateyp hye an mm shes dooms socmce east 25 3 11 3 
Geriier NOM es ee 410 2 18 25 
Hammonadela Nos 2h seine sao eke. 21 9 46 10 


RemarKk.— Letters R. F., R. B., etc., indicate, respectively, the right front, right 
back, left front and left back quarter of udder. 

From the above table, which gives the results from a study of 
360 samples of milk, it is seen that the effect of incubation at 
higher temperature is most marked in the milk from Hammoné 
No. 2 and least in that from Carey F. 
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With Millie G. the results of both counts were the same from 
the right back quarter while the count after incubation at 37°C. 
was the higher in 5 samples from the right front, 11 from the left 
front and 4 from the left back out of the 18 samples examined 
from each quarter. 

This marked variation in the effect of high temperature is due 
to variations in the flora. As will be described under the head 
of udder flora there were isolated 11 micrococci, a bacterium and 
a yeast, the colonies of which did not ordinarily appear at the 
lower temperature. Naturally these forms were more common 
in the udders of particular cows and were more frequently found 
in some quarters than in others. The uneven distribution of 
these forms in the samples is to be ascribed in part to the forma- 
tion of clumps or colonies within the udder as has been described 
by Breed.*t These colonies are occasionally observed in samples 
from the udder by means of his technique and the number of 
colonies appearing on the plate is dependent upon the extent to 
which these clumps are broken up in the plating process. It is 
practically certain that our present plate methods give an in- 
adequate idea of the numbers of bacteria actually present in 
freshly drawn cows’ milk. 


CHOICE OCF METHODS OF SAMPLING. 


In undertaking a combined quantitative and qualitative study 
of the udder germs it was necessary to obtain samples which were 
representative both of the total numbers and of the kinds of germs — 
present. To obtain accurately the total numbers it would seem 
desirable to draw a sample from the well mixed product of a 
quarter which had been milked under careful conditions. How- 
ever, under the best of conditions some contamination will occur 
during the milking process and this procedure would raise the 
question as to whether organisms isolated from such samples were 
really representatives of the udder flora. 


11 Breed, R. S. The determination of the number of bacteria in milk by 
direct microscopical examination. Cent. Bak. II Abt. 30:337-340. 1911. 
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The possibility of taking a sample direct from the udder which 
would give a satisfactory measure of the bacteria present and 
at the same time reduce the danger of outside contamination 
to the minimum was tested by milking into sterile test tubes at 
the beginning, the middle and at the close of the milking process. 
These samples were obtained from five cows on six successive days 
and the results of the counts summarized in Table II. 


Tasie II.— Comparison oF BactTertIaAL ConTENT AT BEGINNING, MIDDLE AND END 
or MILKING. 5 


First or MILKING. Mippie oF MILKING. Last oF MILKING. 
Name. 

R. FR. B.|L. F.|L. BR. F.JR. B.|L. F.jL. B.IR. F.|R. B.|L. F.|L. B. 
Hammond No. 2..... 112} 511} 422} 494) 103) 109 89 35 12 69 95| 134 
WiltterGhy. . oS as. 3 a8, 2,221/3,546 73) 436) 681/1,714 48) 272)1,426|2,715 7| 280 
Re iresyne pts cca Ses 8} 342 8 40 15 48 4 29 4 67 13 7 
Gertie No. 3......... 709 68 8 48) 339 3 4 10} 246 1 3 5 
Hammond No. 2..... 9 8 5 92 S 5 4 74 34 24 4) 334 
PRUPEMO asc hate ec ss 612) 895! 103] 222) 271) 376 26 84| 344) 575 24) 152 
General average..... 1 oes 187 274 


RemarK.— Letters R. F., R. B., etc., indicate, respectfvely, the right front, right back, left 
front and left back quarter of udder. 


The results from these 360 samples accord with the observation 
of Stocking” in that those at the middle of the milking contain a 
smaller number of germs than those taken either toward the 
beginning or at the close of the process. 

The average germ content of the entire 360 samples was 306 per 
ec. The averages for the three successive sets of samples were 
458, 187 and 274 respectively. From this it is seen that the 
average number of germs in the strippings, 274, was much more 
nearly equal to the grand average, 306, than the average from 
either of the other sets of samples. The agreement between these 
two numbers is reasonably close. 

The accuracy of the samples of strippings as a measure of the 
germ content of the udder was further tested by examining 


12Stocking, W. A. Quality of milk as affected by common dairy practices. 
Conn. (Storrs) Agr. Exp. Sta. Ann. Rpt. 18 (1906) :66-90. 1907. 
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samples from the strippings and from the whole milk of a/cow 
on three successive milkings. In this experiment the cow was 
carefully groomed, her flanks and udder were moistened and her 
teats and the hands of the milker were vaselined. A half-pint of 
milk was rejected from each test and the remainder of the milk 
from each quarter was milked into a sterile four-inch funnel, 
placed in a sterile bottle. Plates were promptly made from a 
sample of the strippings and from a sample of the thoroughly 
mixed milk from each quarter. The results from these plates 
are given in Table III. 


TasLe IJ].— Renation or BactertaL Content oF ENTIRE YIELD oF MILK AND OF 


STRIPPINGS. 
R. F. Reise L. F. L. B. 
Dats. 

Whole | Strip- Whole | Strip- Whole | Strip- | Whole | Strip- 

milk. pings. milk. pings. milk. pings. milk. pings. 
VALE UA 25118 Fs Se ERRORS | HRS 56 401 716 53 26 140 173 
6/12/ ALM os. cecc + ox 216 429 629) [S:.,eee 646 244 442 493 
G/12/ PiNee cw oie | 36 305 789 975 88 22 96 105 
SAVORSIO oes sicla dis <2 126 263 606 845 262 97 226 257 


Average of strippings, 365. 

Average of whole miik, 305. 

Remark: Letters R. F., R. B., ete., indicate, respectively, the right front, right back, left front 
and left back quarter of udder. 


From these results it is seen that while there is a fairly good 
agreement between the germ content found in the strippings and 
in the whole milk the germs are distinctly more abundant in the 
strippings. It should be remembered that in this case one-half 
pint of the first milk from each quarter was rejected, thus reduc- 
ing the number of germs found in the whole milk. 

It will be noted from Table II that the germs in the strippings 
are slightly less abundant and from Table III slightly more 
abundant than in the corresponding whole milk. These results 
suggest that with a larger number of observations the germ con- 
tent of the strippings would be found to be practically identical 
with that of the milk of each drawing considered as a whole. 
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In view of these results and of the desirability of obtaining 
samples with as little contamination as possible the following 
studies of the germ content of udders were made with samples 
drawn, at the close of the milking process, directly into sterile 
test tubes. 

OBSERVED NUMERICAL CONTENT. 


Ordinarily it is desirable to present the detailed results so that 
each student of the subject may form independent judgment 
regarding existing relations. In the present instance limitations 
of space and the tediousness of presenting the merely numerical 
results from over 1,000 samples led to the collection of the data 
under the following headings: 


TasLe [V.— AvERAGE BAcTERIAL Content oF MILK IN UDDER. 


Rieut Front Lerr FRoNtT Rieut Back Lerr Back 
QUARTER OF QUARTER OF QUARTER OF QUARTER OF 
UppER. Upper. UppDER. UpDER. 
Total | © | & | Total | & | 3 | Total | & | & | Total | 8 | & 
No. a] m& No. a] & No. a} & No. a | & 
germs g & | germs. 8 & | germs 5 & | germs 5 is 
a s Q S a = - s 
fe) 2 fe} : e) 2 o 2 
Z| < Z2|< Zee Z|] < 
Herd of 1900-02..... 33,109} 79) 419} 29,074] 77| 378] 52,263) 80] 653] 49,387! 80] 617 
Herd of 1910-11..... 36,758] 185] 199) 22,702] 174] 130/117,730} 185} 636/129,841] 186} 698 
Herdof A. G. LE: ..... 7,414) 46) 161) 4,925) 46] 107] 27,484) 46) 597| 15,718} 46) 342 
AV EUMECR So telste a c.0ioe [owt coe. CAG ee cree al cuscere TOR Re a ee (B15) ee Se eee 625 
} 
Average germ content per cc. in 316 samples from herd of 1900-02........ 518 
Average germ content per cc. in 730 samples from herd of 1910-11........ 420 
Average germ content per cc. in 184 samples from herd of A. G. L........ 320 
Average germ content per cc. in 1230 samples from 78 cows............... 428 


Since it is important to know not only the average number of 


germs present in the udder but also the maximum number present 
at any one time, the data have been arranged in Table V to show 
the number of samples which contained over 1,000 germs per 
cubic centimeter as well as the maximum number found in 


samples from each quarter of the udder in each of three herds. 
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TaBLE V.— SampLes ConrarininG Morr Tuan 1000 Germs per Cusic 


CENTIMETER. 
R. F. QUARTER. L. F. QUARTER. R. B. QUARTER. 
SAMPLES. SAMPLES. SAMPLES. SAMPLES. 
+ Be} +4 ney 
—_ [=| _ q _ qd _ 
E| gs B| & EB | Be B| 88 
° 2 oo ° Q 0 ° 2 oo ° Q oo 
Bo | Ss ela] & Bla| a el<| a 
No.| No Per cc.|| No.| No Per cc.|| No.| No.| Per cc.|| No.| No.| Per cc. 
1900-02....... 79) 10 4,256 ill 9 4,632 80} 16 9 , 967 80} 13} 16,000 
TOTO=E NS cae 185] 12 4,120)| 174 8 3,130]} 185] 31] 14,280)] 186) 33) 15,750 
ACC 0 Ome 46 2 3,180)|| 46 2 1,340 46 5| 16,610 46 4 5,280 
Totals....| 310} 24 4,256|| 297| 19 4,632|| 311] 52) 16,610)} 312} 50) 16,000 
Above limit.. 8 per ct. 6 per ct. 17 per ct. 16 per ct. 


Per ct. of all samples above limit, 12. 
Maximum observed germ content per cc., 16,610. 


The maximum content here given, 16,610, may not be the high- 
est actually present among the more than 1,200 samples, since 
there were four samples from the herd of 1900-02 and two from 
the herd of 1910-11 where the plates were not counted on ac- 
count of the large number of colonies present. Three of the 
four earlier samples were from a single cow and the two later 
samples were obtained on the same day from another cow. 


TABLE VI.— DisTRIBUTION oF HicH-GERM-COoNTENT SAMPLES IN Herp or 1910-11. 


Herp or 1910-1911. 


RIGHT FRONT LEFT FRONT RIGHT BACK LEFT BACK 
QUARTER OF QUARTER OF QUARTER OF QUARTER OF 
UDDER. UDDER. UDDER. UDDER. 

2 g g = 

3, | Over | Maxi-| “& | Over} Maxi-| & | Over| Maxi-| & | Over] Maxi- 

5 1,000) mum. g 1,000} mum. 5 1,000) mum. 5 1,000) mum. 

mM wm MR io) 
Gertie F. No. 3...... 9 iesouds 9 D885 50.0 9 asad a 9 Olevyceis 
Carey ici erie oe eters 3 Ole. seer 3 Ole. 3 3 Ole res- 3 OlLetse. 
PASTETI SD (Grice retevete stave ie where 3 1) 1,000 3 Ole easis 3 ierceteee 3 Olena 
@arey DO ae aety acre 3 Oligaeiree 3 We oaage 3 (ina coe 3 Qiuiverer 
Hammond F. No. 2.. 9 Uicooese 9 Uaioe 9 Olen ces 9 1} 1,730 
@arey sly) isa aie. be 9 Ueeans 9 Oleaveters 9 Ole ae 9 Olas 5. 
WirMeIG, Noo). icveres 10 7| 2,700) 10 ONS Btadec 10 8/10,440) 10 OV te 
Hammond No. 2..... 9 edasae 9 Oh gece m as Olive s.ne 9 Olas 
LGUs DPSS Bi to Seiaio ein 26 4| 4,120) 26 6} 3,130] 26 12)14,280] 26 7| 3,780 
Vn Ze OH is sei cns siete Lies el O lereyete rate 15 Olsnyernsts LS ee Oleecce U5) el BO reais 
Mabel’ Siilpretele > tile 15 Oleecees 15 2| ISAS eS “SO. kins = 15 Opes 
RATERS). spat sere ssc eoinls 12 (3) eR al ORS ro pe a |l6 to Abs 12 3] 4,340; 12 6)15,750 
Gertie F. No. 2...... 2 Olireerre 2 24 Dloooece releey seo cas 24 9/10, 458 
[ea bide Ul cies ois ai 23 Uisodage 24 | Exexeteters 23 8} 6,720) 24 10) 5,040 
IN MUTE OS scat bo adee 15 0} 5d6oa0 15 Upesasc Ut UIE EES * 15 aa 

185 PA acgac 174 S| were loo 23 ote 186 alls eileen 
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The fact that the small number of samples containing over 
1,000 per ce. were not evenly distributed over the herd but were 
obtained from a relatively small number of the cows is shown by 
Table VI. 

It will be seen that of these 15 cows only three gave samples 
containing over 1,000 per cc. from the front right quarter, two 
from the front left quarter, four from the back right and five 
from the back left quarter. 

These rather low numbers are in contrast with many of the 
earlier observations, particularly those of Hastings and Hoff- 
mann.’ These investigators were plainly working with two very 
unusual animals, though none the less interesting and worthy of 
study on this account. The high numbers frequently obtained by 
other investigators were usually due to samples drawn early in the 
milking process and influenzed by the initial high numbers of 
the fore milk. 

Another point clearly shown in Tables IV and V is the striking 
difference in germ content between the front and the back quarters 
of the udder. According to Table IV the average content of the 
samples from the front quarter was 191 and 249 per ec., respec- 
tively, while those from the back quarters gave averages of 625 
and 635 per ce. That this is not an accidental relationship is 
further indicated by the fact that in each of the three herds 
studied the average germ content of the back quarters is from 
two to four times that of the corresponding front quarters. 

This same relationship is brought out in Table V, where it is 
shown that of the samples from the front quarters of the udder 
only 6 and 8 per ct., respectively, had a germ content of over 
1,000 per ec., while this number was exceeded in 16 and 17 per 
ct., respectively, of the samples from the back quarters. The maxi- 
mum germ content found in samples from the front quarters was 
4,632 per cc., while over 16,000 per ce. were found in the back 
quarters. 

A comparison of the germs found in the sets of samples taken 
from a single cow on any given evening, in the case of the 11 


13 See footnote 1. 
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cows which were most frequently tested in the Station herd, shows 
that the germs were more numerous in the back quarters in 68 
per ct. of the 213 sets of samples. The number of these sets of 
samples varied with the different cows from 13 to 26. Sets in 
which the germ content was more numerous in the back quarters 
predominated in the case of 9 of the 11 cows. The cases in 
which the larger germ contents were found in the front quarters 
were largely confined to the early part of the lactation period 
or to cases where a front quarter contained large numbers of a 
particular germ which was practically absent from the correspond- 
ing back quarters. 

The cause and significance of this unequal distribution of 
germ life in the front and back quarters of the udder is unknown 
but the fact is evident from any point of view from which the 
data has been considered. 

Relation of bacterial count to period of lactation.— In search- 
ing for the influences which keep the bacteria in the udder within 
the comparatively narrow bounds which are shown by the pre- 
ceding data, it will be of interest to observe the relation of the 
germ content to the period of lactation of the animal. The data 
were not complete with regard to the period of lactation in a few 
cases but the results from 1,119 samples are given in Table VII. 


Taste VII.— Bacteria IN Upper at Various Monrtus or LAcTATION. 


| Bledel 4 | Se sos | sees | Salen 
2 = = =, A | | A a a ° 3 =} 
CI aS. ° io) <= S = =, =| S =| =| =| 
aif at Ge) o) s 3 Eo a = 3 Ss =| a 
_ a a Ge) a iD os = oa) o = i — 
Cows ne 6 13 13 12 13 10 13 14 5 9 6 2 


8 
Samples....... 48 86; 117) 113 73| 124 74 129} 138 80); 100 29 8 
Total germs... .|36,361)21, 236 /64,214/16,587) 3,081/40,853 12,553 /13,215|47,571) 7,634) 4,357) 2,598) 4,975 
Average perce.|. 757 247 549 147 42) 329 170 102; 345 95 44) 90! 622 


An examination of the above table shows that, with the ex- 
ception of the two extremes of the table, there is no evidence of 
any well marked connection between this germ content and the 
period of lactation. It will be observed that the samples obtained 
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during the first five days were separated from those during the 
remainder of the first month. These first samples were within 
the colostrum period of flow and a majority of them were obtained 
at the first milking. The relatively high average of these samples 
is characteristic of practically all of them and it seems probable 
that under average conditions the germ content of the colostrum 
is higher than that of the milk at any later period of lactation. 

The high average for the twelfth month, on the other hand, is 
due to high counts in two of the samples coming from a single 
cow so that the mathematical average of all of the counts is de- 
ceptive. The small numbers found in six of the eight samples 
during the twelfth month, taken in connection with the results 
from the two preceding months, suggest that toward the close of 
the lactation period there is a slight tendency for the germ con- 
tent of the udder to fall. 

It should be observed that these deductions have been ob- 
tained by massing together observations without regard to any 
peculiarities of the individuals from which the samples had been 
obtained. Deductions from such massed data can well be tested 
by the results obtained from individual cows. As has been al- 
ready explained, successive samples were taken over a consider- 
able period from seven cows and a smaller number of samples 
from 11 others. The results from these individual sets of samples 
are in almost complete accord with the massed data. The colos- 
trum contains rather high numbers of bacteria, the numbers vary- 
ing greatly with the different animals. With the secretion of 
normal milk the numbers fall noticeably and remain reasonably 
constant during the remainder of the lactation period, usually de- 
creasing slightly toward its close. It should be remembered, how- 
ever, that even under the most favorable conditions only a single 
set of three samples was taken once per month and more frequent 
sampling might disclose minor variations. 

It should be further remembered that these statements are in- 
tended to apply only to the germ content under normal conditions. 
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In cases of inflammation of the udder the germ content is fre 
quently, if not always, markedly increased. 

Relation of bacterial count to the age of the cow.— The age 
is unknown in the case of some of the cows whose udder con- 
tent has been stadied, but the results from 1,085 of the samples, 
arranged according to the ages of the cows, are given in Table 


VIII. 


TaBLeE VIII.— AvrerAacGe BAcTeRIAL ConTeNT OF Upprrs or Cows or DIFFERENT 
AGES. 


Two | Three| Four | Five Six | Seven | Eight | Nine | Ten /|Eleven 
years. | years. | years. | years. | years. | years. | years. | years. | years. | years. 


5 10 13 3 2 1 


Gowayeiki Ai... 4 15 25 6 
Mmplesrn sc mate serch cree 16 183 365 136 36 116 173 37 19 4 
Bacteria per cubic 

centimeter. /....... 99 126 269 233 166 659 750 412 166 | 2,434 


It will be noted that the irregular results shown in years 2, 6, 
10 and 11 are associated with a small number of samples from 
a small number of cows. It is manifest that under such condi- 
tions the individual peculiarities of the cows would be most evi- 
dent. The average of 2,434 for the eleventh year represents four 
samples from a single cow and cannot be considered as a represen- 
tative average. This same cow furnished a part of the samples for 
the preceding year and the average of these samples was 303. 
The samples from the other cow were even lower so that the 
average for the tenth year is one of the lowest of the series. 

Taken all in all, the above table does not offer satisfactory evi- 
dence that the age of the cow has any distinct influence upon the 
germ content of the udder. 

Other factors.— Of the factors influencing the udder content in- 
flammation is one commonly considered in public health work. 
It is a matter of general knowledge that inflamed udders commonly 
nave high germ contents and such udders have been located through 
the organisms which are abundant in their secretions. Since in- 
flammation is a pathological condition it has not been intentionally 
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investigated in connection with this study of the normal udder 
but its influence may have entered into the results obtained. 

In discussing the relation of the germ content to the period of 
lactation it was observed that during the first few days germs 
were distinctly more abundant than later and that toward the 
close of lactation the numbers tended to decrease. It will be 
remembered that during the first few days the udder is practi- 
cally always in an inflamed condition. Later, while the normal 
udder is in full flow, it is daily subjected to complete distention, 
which is the first stage of inflammation. Finally, when the flow 
begins to fall off rapidly, the udder is no longer fully distended, 
and this inflammatory condition is not present. It is noteworthy 
that the three stages in germ content which were noted (see page 
103) are fairly parallel with these three relations to inflammation. 
In how far this influence of inflammation is responsible for the 
observed variations in germ content and the method by which its 
influence is exerted can be best determined after the question of 
inflammation has been thoroughly studied. 


UDDER FLORA. 


In studying the flora of any region either of two distinct ideas 
may be followed; the aim may be to include all of the forms which 
are ever found in that region or it may be restricted to those 
which persist in the region for a considerable time and may be 
considered as fairly permanent residents. In the earlier studies 
of a flora this latter plan has much to commend it since it is far 
simpler in execution. 

During these qualitative studies sampies were obtained under 
two quite different sets of conditions and for somewhat different 
purposes. 

More than 750 samples were obtained from 15 cows at the sta- 
tion barn where conditions were largely under control and the 
milkers were accustomed to assisting in the collection of samples. 
These samples were taken on three successive days from each cow 
and only those forms were isolated for study which appeared 
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in two or more samples and in such numbers as to make it evi- 
dent that they were fairly permanent inhabitants of the udder. 
There is little reason to doubt but that the forms thus isolated 
are true members of the udder flora. 

Feeling that more extensive observations should be made, 184 
samples were obtained on a single occasion from 46 cows in 
another herd. In this case the samples were drawn into sterile 
test tubes by either one of us (W) or by Dr. R. S. Breed. Hav- 
ing but a single sample from each quarter of the udder there was 
no opportunity for observing the persistence of a given form. 
All plates showing evidence of contamination were rejected and 
only those types of colonies which were present in considerable 
numbers were selected for study. While the attempt was made to 
exclude all contaminating forms there remains the possibility 
that some of the forms thus selected were not true members of 
the udder flora. 

In any work of this nature the personal element is necessarily 
large. Success in separating the colonies upon any plate into 
classes, each of which represents a single group of organisms, re- 
quires both experience and judgment. The ability to carry in 
mind the distinguishing characteristics of a growing list of such 
classes, so that the colonies present may be correctly assigned to 
classes which were established months earlier, is especially difh- 
eult to acquire. The accuracy of this separation can be tested in 
a measure by the extended study of representatives of these 
classes and in this investigation cultures were thus studied in all 
cases where doubt arose as to the proper classification. However, 
on account of the large number of colonies which must be classified 
and the amount of time consumed by the detailed study of se- 
lected forms it follows that the classification records must depend 
largely for their accuracy upon the judgment of the worker. 

One of the authors (W) devoted practically his entire atten- 
tion for approximately one and one-half years to the examination 
of samples from cows’ udders and the classification of the forms 
found there; and he is to be held personally responsible for the 
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accuracy of all of the data presented in this portion of the publica- 
tion. 

Method of classtfication.— The attempt at separating and de- 
seribing the forms of bacteria which occur in cows’ udders meets 
the difficulty common to an attempt at such a classification in any 
division of the bacterial flora, the lack of a satisfactory system of 
classification. 

The older system of classification, which was widely applied 
to this class of bacteria by Conn, Esten and Stocking,* proceeded 
on the assumption that bacteria were especially prone to vary in 
their physiological activities and accordingly the groups into which 
they might be arranged must have shadowy and uncertain limits. 

The newer system of the Society of American Bacteriologists 
accepts the division into genera according to the classification of 
Migula. It proceeds on the assumption that the members of each 
genus can be reduced to groups, the members of each group 
agreeing exactly in the possession of or the lack of certain 
physiological functions. A novel feature in this system is the 
provision for expressing these functions numerically. By writ- 
ing these numbers in a definite order the most important phy- 
siological activities of the organism in question are expressed 
tersely and in a form which is most favorable for direct com- 
parison. By arranging many such numerical expressions in order, 
those with identical physiological functions are grouped together 
and the numerical expression which characterizes the group be- 
comes their “ group number.” 

While this newer system substitutes scientific accuracy for the 
hazy generalizations which characterized the older, in its present 
form it can hardly be considered as fully perfect. Its manifest 
advantage as a means of tersely recording the observed facts re- 
garding the isolated cultures led to its use in these studies. 

The numbers used in recording various important physiological 
reactions were as follows: 


14Conn, H. W., Esten, W. M., and Stocking, W. A. A classification of 
dairy bacteria. Conn. (Storrs) Agr. Exp. Sta. Ann. Rpt. 18 (1906) :91-203. 
1907, 
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A NuMERICAL SysTEM OF RECORDING THE SALIENT CHARACTERS OF AN ORGANISM. 
(Group NuMBER.) 


100. Endospores produced. 
200. Endospores not produced. 
10. Aerobic (Strict). 
20. Facultative anaerobic. 
30. Anaerobie (Strict). 
ite Gelatin liquefied. 
2. Gelatin not liquefied. 
0. Acid and gas from dextrose. 
0. Acid without gas from dextrose. 
0. No acid from dextrose. 
0. No growth with dextrose. 


Acid without gas from lactose. 


i 

2 

3 

4 

01 Acid and gas from lactose. 
02 

03 No acid from lactose. 


.04 No growth with lactose. 

.001 Acid and gas from saccharose. 

.002 Acid without gas from saccharose. 

.003 No acid from saccharose. 

.004 No growth with saccharose. 

.0001 Nitrates reduced with evolution of gas. 
.0002 Nitrates not reduced. 

.0003 Nitrates reduced without gas formation. 
.00001 Fluorescent. 

.00002 Violet chromogens. 

.00003 Blue 2 

.00004 Green 4 

.00005 Yellow e 

.00006 Orange J 

.00007 Red ¢ 

.00008 Brown + 

.00009 Pink i 

.00000 Non-chromogenic. 

.000001 Diastasic action on potato starch, strong. 


.000002 Diastasic action on potato starch, feeble. 
000003 Diastasic action on potato starch, absent. 
.0000001 Acid and gas from glycerine. 

.0000002 Acid without gas from glycerine. 
.0000003 No acid from glycerine. 

.0000004 No growth with glycerine. 

In order to make the results of the present study as intelli- 
gible as possible to all workers the probable synonyms in the classi- 
fication of Conn, Esten and Stocking have been added. 

The precautions which were observed in making certain that 
the forms studied were actually derived from the udder have been 
explained under the head of technique. In classifying these or- 
ganisms all determinations were made in triplicate and when for 
any reason the reaction was in doubt triplicate cultures were again 


prepared on a later date. 


New York AGricuLtruraL ExperimMeNtT STATION. 


109 


The preparation of the media and the determination of the re- 
actions were in accord with the official methods of the American 
Public Health Association” except that the reduction of nitrate to 
nitrite was determined by the iodine-starch reaction according 
to the suggestion of Smith for the reasons given in Technical 
Bulletin 13."° 


OBSERVED FORMS. 


In accordance with the above systems of classification the ob- 
served udder flora may be summarized as follows: 


Cultures Culture 


Studied. 


Cell eB lM all WOOP Oo eS hon Oo he 


15 Amer. Public Health Association. 


CoOIAHMAR DH SF 


TaBLe [X.— List or UppER Bacteria. 


Society No. 


Bacterium...... 211. 2222533 
Bacterium. 2... ZS 22202 
Bacterium’. ...... 211 .2232533 
IBACtEKIUINM 4. = occ PAL essays: 
Bacterium...... 212. 2223023 
Bacterlum...... 212 .2232033 
Bacterium...... 212 .2233033 
Bacterium...... 212 .2233633 
Bacterium...... 212 .2322033 
Bacterlum...... 212 .2332033 
Bacterium...... 212 . 2332633 
Bacterium...... 212 . 3332033 
Bacterium...... 212 .3333033 
Bacterium...... 222, 2229032 
Micrococcus ....211.2222533 
Micrococcus ....211.2222623 
Micrococcus ....211.2222633 
Micrococcus .. ..211.2222922 
Micrococcus ....211.2223032 
Micrococcus ....211.2223033 
Micrococeus .. ..211.22%3532 
Micrococcus .. ..211.2223533 
Micrococcus ....211.2223623 
Micrococcus .. ..211.2223633 
Micrococcus ....211.2223733 
Micrococcus .. ..211.2223923 
Micrococcus ....211.2223933 
Micrococcus .. ..211.2232033 
Micrococcus ....211.2233033 
Micrococcus .. . .211.2233533 
Micrococcus ....211.2323032 
Micrococcus .. ..211.2323033 


Name. 


Bacterium lactis 
Bacterium lactis 
Bacterium lactis 
Bacterium lactis 
Bacterium lactis 
Bacterium lactis 
lactis 
lactis 
lactis 
lactis 
Bacterium lactis 
lactis 
lactis 
lactis 


Bacterium 
Bacterium 
Bacterium 
Bacterium 


Bacterium 
Bacterium 
Bacterium 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 


lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 


Report of the committee 


brevis 
flocculus 
brevis 
citronis 
non-acidt 
non-acidt 
non-acidi 
aureum II? 
non-acidi 
non-acidi 
aureum II? 
Connii? 
Connii? 
acidi 


VAarians 
varians A.? 
varians ? 
varians 
albidus 
albidus 
varians? 
varians? 
TUgOSUS 
varians? 
rubidus? 
TUGOSUS 
rugosus? 
albidus 
albidus 
varians? 
albidus 
albidus? 


on standard 


methods for the bacterial analysis of milk. Amer. Jour. Pub. Hyg. 20:315- 


345. 


1910. 


16 Harding, H. A. The constancy of certain physiological characters in 
N. Y. (State) Agr. Exp. Sta. Technical Bul. 13. 


the classification of bacteria. 


1910. 


Also in Ann. Rpt. of same Station 29 (1910) :55-93. 


ia lale 
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Cultures Culture 


Studied. No 


33 
34 
35 
36 
37 
38 
39 
40 
4] 
42 
43 
44 
45 
46 
47 
48 
49 
50 


ee Oe ee ee le 0 


The finding of only 71 distinct groups of organisms in a study 
of over 900 samples of milk from the udder suggests that there 
is a fairly small and distinct flora of this region which recurs in 


TasLE IX (concluded). 


Society No. 
Micrococcus .... 


Ze 


Micrococeus ....211. 
Micrococcus ....211. 
Micrococeus ....211. 
Micrococeus ....211. 
Micrococcus ....211. 
Micrococcus ....212. 
Micrococcus ....212. 
Micrococcus ....212. 
Micrococeus ....212 
Micrococcus ....212 
Micrococcus ....212 
Micrococcus ....212: 
Micrococcus ....212 
Micrococcus ....212. 
Micrococeus ....212 
Micrococeus ....212. 
Micrococcus ....212 
Micrococeus ....212 
Micrococcus ....212 
Micrococcus ....212 
Micrococcus ....212 
Micrococeus ....212 
Micrococcus ....22] 
Micrococcus ....221 
Micrococcus ....221. 
Micrococcus ....221] 
Micrococcus ....221 
Micrococcus ....221 
Micrococcus ....221 
Micrococcus ....221. 
Micrococcus ....221 
Micrococcus ....221 
Micrococcus ....222. 
Micrococeus ....222 
Streptococcus. ..211 
Streptococcus. ..222. 
NUCLEIC) AAO Oe PA? 
MGA St tse 2112 


the various samples. 


The showing made by the older system of classification is even 
more striking since only about one-fourth as many species are 
represented. This decrease in number of species, however, is more 
apparent than real since barely 10 per ct. of the cultures were 
typical members of the groups described by Conn, Esten and 


2323532 
2323533 
2323932 
2332523 
2333033 
3233033 
2222023 
2222033 
2292532 


aoe 


. 2222533 
. 2223032 
. 2223532 
. 2223033 
: 2223523 


2223533 


. 2232033 


2232533 


. 2323033 
. 2333533 
. 3392033 
. 9333033 
. 3333033 
. 93383633 
. 2222032 
. 2222622 


2229632 


oon 


- 2223023 
. 2223033 
. 2223513 
. 2223532 


2223533 


. 2223632 
. 2233633 


2222034 


. 2223533 
. 2223033 


2223033 
2332013 


. 2332033 


Name. 


Micrococcus 
Micrococcus 
Micrococcus 
MMicrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 


lactis 
lactis 
lacvis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 


THE 


varians? 
varians? 
TUGOSUS? 
varians? 
albidus? 
albus? 
gigas? 
acidi 
aureus 
aureus? 
acidi 
aureus 
acidi 
aureus 
aureus? 
acidi? 
aureus? 
acidi? 
areus? 


Galactococcus versicolor 
Galactococcus versicolor 


Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 
Micrococcus 


lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 
lactis 


citreus 
flavus? 
albidus? 
varians ? 
varians 
albidus 
albidus 
varians ? 
varians? 
varians ? 
varians ? 
rugosus? 


Streptococcus lacticus? 
Micrococcus lactis aureus 
Micrococcus lactis albidus? 
Streptococcus lacticus? 
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Stocking. Nearly one-half of them differed so materially from 
the types described by the above authors that they were listed 
under their nearest allies with the addition of an interrogation 
point for the double purpose of indicating their general relation- 
ship and of avoiding the coinage of any more names. The re- 
maining 40 per ct. come more or less clearly under the shadowy 
outlines of the types of Conn and his colleagues. 

Under the heading “ cultures studied ” is given the number of 
cultures which were studied in detail and whose group number 
was fully determined. A larger number of cultures were given 
a preliminary study, sufficient to convince the worker that the 
culture finally studied in detail was a true type of the class of 
colonies which it was taken to represent. The extended study 
of a considerable number of cultures of the same group indi- 
cates not so much the frequency with which the cultures were 
encountered as the variation in colony appearance which ren- 
dered the identity doubtful in the mind of the observer. 

The present group number is not perfect and in some cases two 
or more really distinct strains are undoubtedly included in a 
single group. The probability of such inclusion is greater in the 
groups having dissimilar colonies as noted above. It should be 
noted that whatever criticism is directed against the Society 
classification system because it does not separate all distinct 
strains bears even harder on the older classification since none 
of these collections of cultures which were grouped together by 
the Society system were separated by the older grouping. 

The udder organisms undoubtedly enter through the teat open- 
ing and advance into the finer subdivisions of the udder at times 
against the force of gravity and the flow of milk. Under such 
circumstances it would seem that swimming organs would be a 
contributing factor in their struggle for existence. Since the 
genus bacillus — motile rods —is absent from the above list of 
udder organisms it is probable that flagella are correlated with 
something else which is distinctly unsuited to udder conditions. 

The genus Streptococcus is also conspicuous because only two 
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representatives were found. The absence of this genus was noted 
early in the qualitative work and attention given to the detection 
of streptococci. Neither of the two forms here listed are typical 
members of the genus, their tendency to form chains being rather 
weak. It will also be noted that two strains of Streptococcus 
lacticus are among the named species with an interrogation point. 
These strains were not streptococci but agreed fairly closely with 
the description of that species in other respects. Many of the 
streptococci, which have been isolated from other sources, grow 
rather poorly upon the standard agar used in this study and it is 
possible that additional forms would have been found here had 
special media™’ been employed in the search. 

The two non-spore-bearing yeasts were also unexpected forms 
but were so constantly present in large numbers in at least one 
udder as to be undoubted members of the udder flora. No spores 
were observed in these yeasts even when grown on gypsum blocks. 

The greater number — ‘75 per ct.—of these forms were in- 
cluded in the genus Micrococcus. This is quite in accord with 
the experience of other students who have found udder cocci 
especially abundant. 

There is an entire absence of spore formation among the. or- 
ganisms here described as representatives of the udder flora. This 
is not so unusual as would at first appear since 77 per ct. of these 
forms are cocci, among which spore formation is unknown. 

Strict anaerobes are lacking in the above list since the technique 
employed would not have shown those which may have been 
present. Facultative anaerobes make up 20 per ct. ‘of the list and 
the remaining 80 per ct. are classed as strict aerobes. This 
classification of the oxygen relation of the forms was made on 
the basis of their growth in the closed arm of the fermentation 
tube. Either this basis of classification is not accurate or the 
aeration within the udder is vastly different from what one would 
expect from the anatomy of the organ. If free oxygen is absent 


17 North, C. E. An agar gelatin medium. Jowr. of Med, Research 20:359- 
363. 1909. 
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from the interior of the udder, as is commonly supposed, it is 
difficult to understand why the major portion of the udder flora 
consists of forms which cannot thrive under anaerobic conditions 
in laboratory cultures. 

Gelatin is liquefied by 55 per ct. of the above list of germs, 
although the action is rather slow in most cases. It is ordinarily 
assumed that the ability to attack gelatin carries with it the 
ability to digest casein. This latter ability is noted from the 
appearance of tubes of inoculated milk. This method is crude 
and unsatisfactory in cases where the action is slow. In the pres- 
ent instance the digestion of casein was thus noted in only one- 
half of the groups where gelatin was liquefied. There is a strong 
probability that if sufficiently delicate tests of the action on casein 
had been applied the numbers digesting casein and gelatin would 
have been practically equal. The standard technique is much in 
need of improvement at this point. The most helpful suggestion 
for improving the technique is that of Hastings.* 

With a large part of the udder flora provided with enzymes 
capable of digesting casein the milk within the udder should be 
attacked to a noticeable extent. In colostrum the changed condi- 
tion of the milk is quite noticeable but so far as known this change 
has not been shown to be due to bacterial action. In the milk as 
normally drawn there is a measurable amount of water-soluble 
nitrogen and the extent to which these water-soluble nitrogenous 
compounds are derived from normal milk by bacterial action 
within the udder remains to be studied. 

A considerable number of enzymes have been found in cows’ 
milk in recent years. It remains to be shown to what extent these 
enzymes are secreted by the cow and how far they are elaborated 
by the bacteria which chance to be dwelling within the particular 
udder. In Bulletin 203" attention was called to an experimental 


18 Hastings, E. G. The action of various classes of bacteria on casein as 
shown by milk agar plates. Cent. f. Bak. Il Abt. 12:590-592. 1904. 

19 Van Slyke, L. L., Harding, H, A., and Hart, E. B. A study of enzymes 
in cheese. N. Y. (State) Agr. Exp. Sta. Bul, 203. 1901, Also in Ann. Rpt. 
of same Station 20 (1901) :165-193. 1902. 
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demonstration of the correlation between the germ content of 
quarters of an udder and the rate at which milk from these 
quarters underwent auto-digestion in the presence of chloroform. 
These results were not intended as a demonstration that all of the 
enzymes in milk were derived from bacteria but rather as a sug- 
gestion that bacterial enzymes within the udder are a factor which 
must be considered in studying true milk enzymes. 

The fermentative activity of the udder flora is especially in- 
teresting. No visible gas is formed from dextrose, lactose, saccha- 
rose or glycerine when tested in the fermentation tube. This is 
not due to inability to attack these substances since acid was 
formed from dextrose by 89 per ct., from lactose by 70 per ct., 
from saccharose by 63 per ct. and from glycerin by 21 per ct. 
of the forms studied. 

The technique employed in determining the reduction of 
nitrates has been already described. Nitrates were reduced by 
59 per ct. of the forms but in no case was gas detected in the 
fermentation tube as a result of the reduction. 

The records of color are particularly unsatisfactory in connec- 
tion with these forms. While the difficulty is partly due to the 
tardy formation of slight amounts of coloring matter it is more 
largely due to the fact that the color is frequently salmon pink. 
Under varying conditions of age, light, moisture and substratum 
there is a tendency to classify cultures of the same organism 
under yellow, orange, red, brown and pink. The standard method 
of classification needs improvement at this point so that direct 
comparison can be made with standard test objects, using cultures 
of definite age and composition. The color given in the above 
table is that observed on the agar slope at the end of two weeks. 

The action of the organism upon starch was judged by crushing 
fourteen-day potato cultures in a mortar and testing for starch 
with a dilute iodine solution. Where the action upon the starch 
was slight the fact was often best determined by adding the iodine 
solution to the fluid from the potato culture. The presence of 
the first products of starch digestion was shown by a wine colox. 
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The lack of even the wine color was taken as evidence that the 
starch had not been attacked. This was the case with 80 per ct. 
of the cultures. Of the remainder the starch was practically all 
destroyed in 4 per ct. and 16 per ct. were classed as feeble. The 
separation of the cases where starch is attacked into two classes is 
unsatisfactory, since there was no available turning point between 
those where the action was barely perceptible and where it was 
practically complete. 

Among the observed reactions which were not enumerated in 
Table I, the results with Gram stain are the most striking. With 
the exception of a single culture, No. 28, all of the isolated cul- 
tures were tested in this way and all but six gave positive re- 
actions. The reaction of the single strain under No. 30 was 
variable and that of the single strains representing No. 1 and 
No. 2 was negative. One of the two strains under No. 7, one 
of the six strains under No. 12 and one of the three strains under 
No. 54 were also negative. 

This proportion of Gram positive strains, 96 per ct., 1s sur- 
prisingly large and may be taken as one of the general character- 
istics of the udder flora. 

Relative frequency of occurrence.— Some forms were observed 
in only a series of samples from a single cow while others were 
common in samples from various sources. In some cases the 
bacteria in a given quarter were few and the flora mixed while in 
others they were abundant and often consisted of practically a 
single form. ‘These conditions can perhaps be best illustrated 
by tabulating the forms recognized in the case of the fifteen cows 
from the Station herd. These data are given in Table X. 


TABLE X. 

Date. Cow. 1g) dae iby 1 18, 18} Wiebe 
Oeraiilely Amine Gia a stetensea nto music sve 29% 

2- 8-11 29 

2- 9-11 29 

Ba Vell» (Char A De aloe Bogen oc 18,15 61, 36 

2- 8-11 15, 26 18, 15 15 15, 39 
2- 9-11 15 isa Malic Se wire! 39, 23 


* The numbers given in this and the following tables are the culture num- 
bers given in Table IX, 
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Date. 

2- 8-11 
2- 9-11 
5- 8-11 
5- 9-11 
-10-11 
-11-11 
-12-11 
-13-11 


’ 
i 
poy 
= 


' ' ' ' ' ry 
Beep 


‘ ' ' 
re a are 


BW WW OL OTD OV OV OW OV OT OT TW GET 


TABLE X (continued). 


Cow. geal Lean: 
Garey.s iB’. i cee estas 15 
21 
Carey : Savas dais cede! 49 49 
49,3 
Gertie bs PNos (2 ee 29 
2, 29 
30 
30 24 
24, 30 
29 
24 
24 
24 
24 
24 
24 
25 
25 25 
Gertie: H. ENo:; /3)..... Ss). 46 24 
70 or 71 
25, 70 or 71 
33 
33 
33 
33 
33 
33 33 
Hammond ai. ste, close 53 19 
53 19 
53 19 
53 19553 
53, 56 19 
53 
Hammond F. No. 2.... 3 
21 
60, 33 
Meaibelh Sot Se ee ots! 29 29,17 
29,24 29,17,24 


17, 24 
29, 24 29, 24 


60 


24,17, 29 


24 


24, 70 or 71 
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TABLE X (continued). 


Date. Cow. IR, 10 Ibe de R. B. L. B. 
4-15-10" Mabel 8S. Bic e.cessess 29 24 29 29 
4-14-10 29 24 29 

5-10-10 24 29 29 
5-11-10 24, 30 29 

5-12-10 29 24 

7-20-10 24, 29 29 29 
7-21-10 24, 29 29 29 

7-22-10 29 29 24 

BO LOL Mallow Dia, ese sees 29 6 29 65 
3- 9-10 65, 6 
3-10-10 24 29 
5-31-10 6, 54 6, 52 6, 54 6 
6- 1-10 6 6 6 6 
6- 3-10 6 

6-20-10 52, 54 13 6 6 
6-21-10 13 13 6, 59 6 
6-22-10 52, 6, 24 52,59 6 6, 24 
11- 9-10 52, 17 6 6,17 
11-10-10 52,17 Bente 6 52 
11-11-10 6 6,2 6 2 
12- 7-10 29, 54 29 29 6, 29 
12- 8-10 54 54 29 54 
12- 9-10 54, 29 54 29 54 
1-11-11 54 54, 29 
1-19-11 2, 29 29 54 
1-16-11 58 6 21 
2-14-11 29, 27 295270 ~ 29527;8 29 
2-15-11 29, 27 29; 27 29, 27 29 
2-16-11 29, 27 29, 27 29 29, 27 
PSAs Malina ws .acee ee eels eet 24,9 9. 7,29 
3- 9-10 UP, 240% 6, 30, 17,24 
3-10-10 7,24 24 9 65 
4-12-10 24, 53 6 py eerd 
4-13-10 30, 52 52 7 30 
4-14-10 24,9 52 9, 24 65 
5-10-10 7, 52 52 30, 29 65, 6 
5-11-10 52 52 29, 30, 24 65 
5-12-10 52 52, 65, 24 29 65, 24 
7-20-10 53, 30 38 7 
7-21-10 38 7 
T2210 53 53 38 ig 
528-10) Millie BOBY Bu es 24 29,6 29, 24 
3- 9-10 30 17 

3-10-10 9, 24 9, 30 65 
4-12-10 9 29 
4-13-10 24 

4-14-10 24 24 24, 30 65 
Bas elle NTI nes Gd. se Lisbinab aictes ode 37 71 

2- 8-11 37 egal 
2- 9-11 37 20, 63 71 
2-16-11 37 71 
5- 8-11 19 19 19 eich 
5- 9-11 19 19 ral 
5-10-11 19 19 71 
5-11-11 19 19 GL 


118 Report or tue Department or BACTERIOLOGY OF THE 


TABLE X (concluded). 


Date. Cow. Reve: 1G. 10) R. B. L. B. 
Hately. BMT AG iy. vs Absa ote eve 19 19. ta! 
5-13-11 19 19 Val 
Samos Suan. RY, is Be ecrants 6 24 
3- 9-10 24 
3-10-10 17, 66 9, 66 24,9 
5-26-10 66 24 
6-20-10 24 
7-21-10 9 20 17, 66 24 
7-22-10 6 66 6 24 
11- 9-10 6 6 6, 17 24 
11-10-10 6, 24 6 6 24 
11-11-10 6 24 6 24 
12- 7-10 6 24 
12- 8-10 6, 17 24 
12- 9-1 Gal, 24 
#-19-11 2 6, 24 24 
1-12-11 24 24 
1-16-11 6, 29 24 
2-14-11 29, 27 24,27 
2-15-11 29, 27 24, 27 
2-16-11 28 29, 27 24, 27 
Aste 10: Wath) Sic < Bake ecw 3 52, 30 
4-13-10 30 52, 30 
4-14-10 30, 29 52, 13 13 
5-10-10 52, 30 13,9 
5-10. ~ | 9 13 13,7,9 
5-12-10 1,9 13, 52 13,729 
7-20-10 66 66 66 
7-21-10 66, 30 66 66 
6-22-10 66 66 66 


The above table shows that 45 groups of organisms were recog- 
nized in 750 samples representing 15 cows. The frequent failure 
to classify the organisms, particularly in the front quarters, was 
largely due to the small numbers present and the consequent 
uncertainty as to whether the colonies on the plates represented 
real members of the udder flora. Occasionally the attempt at 
classification was omitted because of the mixed character of the 
growth and suspicion that the sample may have suffered from 
some unknown contamination. A few of the vacancies are due 
to the loss of type cultures before their study had been completed. 
In a fair proportion of cases miscellaneous colonies appeared 
upon the plates. They were not included in the classification 
because, as already explained, every effort was directed toward 
restricting the classified forms to members of the trve udder 
flora. 
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Ruth S. gave no milk from the left front quarter of her 
udder. 

It will be noted that in one or more quarters of many of the 
cows a single organism persisted for long periods and during this 
time it was the predominating organism in most cases. These 
observations offer the strongest evidence for the inference that 
such forms have so adapted themselves to the conditions found in 
the interior of the udder as to be considered fairly permanent in- 
habitants. Such being the case it is hard to understand why they 
do not attain much larger numbers than have been observed dur- 
ing these studies. 

It will also be observed that in those cases where a given form 
is abundant in one quarter it is at least occasionally met in the 
milk from the other quarters. This may be explained on the basis 
that it was really present all of the time but was missed in the 
cultures. While this may have been the case in some instances, 
the use of one cubic centimeter sample of milk at each examina- 
tion should have reduced this difficulty very markedly since an 
organism which is present in a proportion of less than one or- 
ganism to a cubic centimeter of milk is surely not very abundant. 
On the other hand, the spreading of the germs from one quarter 
to another may have been connected with the ordinary milking 
process. While it is the aim of most milkers to avoid wetting 
the hand, they are frequently moistened, especially in the act of 
stripping. With hands thus moistened the infection of the ex- 
terior of one teat with the germs from the other quarter is rela- 
tively easy. 

The yeast culture was so abundant and so constant in the left 
back quarter of Millie G. as to put at rest any doubt as to its 
being a member of the udder flora. 

While the persistence of a given group in a single udder, as 
well as its distribution among the various quarters of an udder, 
is well shown in Table X, the distribution of the various groups 
among these fifteen cows is better shown in Table XI, 
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TABLE XI.— DistRIBUTION OF OBSERVED BAcTERIA AMONG THE UDDERS OF 
DIFFERENT Cows. 


oi 
dy feast lee Bye 
bape Wes 2 
i Hier tginre: sete os re 
S pAb! | oi [ver pokolive Jesolo bee lei) Gobtalgge 
ee Pee ee ee te & SI o |e] oe] o|s 
a Fae Ma me Os a SS (Ae <n = es a Mr home llr NP eh. = 
OES eae cam ea eeacitoks bio Vogel |e Po a faa Sls a 1 oe ase 3k oot lees 
SCP || ee ee S| eee eee trees 3 | ences 22 ae 
Hie, De NG eee V8 EL Cay erate st 6/ 6| 6 6 (ta 
3 enesaa teehee el seca foe eS re Pee Os al Lt tea lh este ie apie (acl callie 7 
5a 6 | [eae ea ne otra tems (ei seters| eaeeiiene Petes ae Es By] steel sored | reason levers clic < 01] eee 
5 Aol Me curtedl eee ens eerste Only seeeslSs- deal taal Be alo: eo 9 9 
SES OR ies | ee ae a fa a) at ng vetils on) Ieee of, a 
Pees PAINS See RRS Saleen EN [pede eh) BET ak, ESS! Te PND. LI el eee lh ce Se ees 
PRS hc Bat AaB clas ie Mls al em awe el em Pras Feel eee 
Pa at Dead cin. | uct ta es 9 PRP ter fsa be Deen ene 
fe aie hasborers boar | AT dovit Idd Me Mal page lei Talee. ae vale 
SS ih cesses Nas Saeed eats teres eae etl ues eS | ae eee Sep <qvaltegcee|e Ora eee eee 
POMMARILE | SECO SEL MRR DOT. 2 (eke ta Re Gs). Rae ee 
TONS, PIAS FR Fees [ope ey el a oa Ne ee 52D 20 |. 
eta ing oF + jl gan Ren ache | re sat nee coals eel 90s] 
Ds NESSES Sak | ee 2S ete cay RE | Beg yas are ee BIR a eee eee 
SERRE eA MO 7 ae) es ne Be Ne 24 | 24 
Mk? Apa: BO. ¢ Se ASTOR A, AS PERM, BE SUT EIE a, ea 
ial saeeel Sp Aha Rael A ME ae ee ceil oth: Ele eee eae 
53 2 pees Pees Rae el ee Nea, Wang el esa Doma aceop fg “2 
Melis lo thst Ales ads tek mile aes Wier eee BB si}: 
CY [egies Ree sepia Dope Bone oe as 29 | 29 | 29 29 | 29] 29 
36 elle noes lela aes | eae 31 Uda emesh ee bret ra bg cars teas cel cs) olf uc 0) BO 30 
Bee ae lbeaes Paltarsteeaves| yar “saa eed os Sayi|(se- seal POD alls yoked asec ovcicad las ell cetera eee eee 
Se ietearh Pea ara DR eke en A Eat ase RIS | e 
3 | ket |e eee |e Rr ect Feed See OSA Ob Lg BS oe ee 374| .22 See Slee 
= cl. et eee aR eae Dia clean RIC io 2 a OI ade fe Bes co 
SOM eter gti Pera (ines (edie iad Irene be Are ers nil Aon be al bo oi o||o oo ss 
12 ee ae eee ee AG lA 2 alerted acc dle teal be edict al ee 
“gh a aaicses beg cy AS Te Teens ea eat Se a eee ee 
AOI hese: AQ Hs Si SoS 2 We, 2 pevece il casyee scaly seyell ecemepes |e ie licen anne Cae be 
2.5 ul Smee aetna Wyn ir eH yak ae BL fal Ne NP (ees at 
Per at. Ath ee eerie eee PAE Bg Mh, We SEP BRERA TN OS Maes 
ala gakhtesest). ered: Saal te dere, alte ne Beer ae a eee Pam See 
Bact shied pled Meth ia saa es Mila RAD iat viaaee bo Leia ants 
6d Bealls Soars al eee el ae ils bho alee toll pete ee Be SSW 2). felt eae fal cia 
Be IC a Sea (ee SR] ale, SB Ue) ate oe eles Oe eee eS ree | a |2 A. 
IR tari Ab SS AS SEATS | FY Sie RGF ne ea 
Gls) hee aleck ec eleoen capes tsniole pAdl stare lee sal el elese eee al eeine 
Site WARE 15 9h RP Piece ata Set Mn, Rana (Maal Me So Keo SS 
Sead cae (tee os (ROneeHem Pear tei] areas oe nore yi ae 659014653) /G5is| ce faves ater ae = 
A Alacer oleae ac eee oe Seer TO | 5 lac deol cenk silts eae oe ee celle et 
GN reer ates 5 CLAS. DRE ee al che esl eee eters TUAERE A MSEal ee : 


The numbers given in the above table correspond to the culture 
numbers used in the list of udder bacteria in Table IX and it is 


New York AcricutturaAL ExpERIMENT STATION. 121 


believed that these 45 groups can be safely considered as true 
members of the udder flora. 

It is seen that Nos. 6, 9, 17, 24, 29 and 30 were obtained from 
the udders of four or more of the 15 cows. Expressed in the 
older nomenclature the first two of these are Bacterium lactis 
non-acidi, the next two are variant strains associated with Bac- 
terium lactis varians, No. 29 is Bacterium lactis albidus and the 
last 1s also Bacterium lactis varians. Of these cultures Nos. 29, 
24 and 17 were the most common, having been found in 8, 7 and 6 
udders, respectively. 

The cultures isolated from the samples obtained on a single oc- 
easion from another herd cannot all be assigned to the udder flora 
with the same assurance as those given above, but the certainty of 
their having been derived from this source is increased in propor- 
tion to the number of udder samples in which they were observed. 

The culture numbers noted in the 184 samples from the herd 
of Mr. A. G. Lewis and the number of samples in which each 
was found are given in Table XII. 


Tasie XII.— Frequency or IsotatTion or Upper Forms From 184 SAmpLes. 


Culture Times | Culture Times , Culture Times 
No. found. No. . found. No. found. 
4 2 32 16 51 1 
5 il 34 2 52 1 
10 2 35 3 53 5 
i6l itt 40 5 54 2 
12 6 41 6 55 2 
13 1 42 5 57 1 
14 iti 43 il 62 v4 
20 16 44 il 64 4 
22 6 45 6 67 3 
24 5 47 3 69 a 
29 20 49 {0 70 1 
yl 4 50 1 


The culture numbers given in bold face in the above table are 
those previously noted in Table XI. Finding them in the udders 
in this separate herd, many members of which had been recently 
imported from the Island of Guernsey throws some light upon 
their international distribution. Of the forms not previously en- 
countered a number of them occurred in so many samples there 
can be no doubt of their being true members of the udder flora. 
The most doubtful forms are those found in but one or two sam- 
ples. They would have been excluded from the list had any sus- 
picious circumstance been observed in connection with their isola- 
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tion. As matters stand they cannot be accepted as members of 
the udder flora with the same feeling of certainty which accom- 
panies the other forms. 

Temperature relations.— By referring to Table X it will be seen 
that certain numbers in the table are printed in bold face type, 
which signifies that these forms did not appear on the plates kept 
five days at room temperature but did appear after these plates 
had been held two additional days at 87° C. This would indicate 
that these particular forms had become so habituated to the blood 
heat of the cow as to grow rather poorly at lower temperatures. 

The distribution of this class of organisms is also interesting. 
They are lacking in Carey F., Hammond F. No. 2 and Millie 
F. B. B., make up the entire flora in Hammond No. 2 and are 
present in varying proportions in the other udders. 

A partial explanation of this temperature relation is found 
by studying the udders in which there is a mixed result, as with 
Millie D. Here the examinations extended over a year and it 
will be observed that the additional growth at 37° C. was mainly 
during the colder portions of the year. While the temperature of 
the room in which the plates were held for five days was main- 
tained at approximately 70° F. during the day the temperature 
fell sharply at night with the result that the growth of these udder 
germs was markedly checked. These irregular results due to in- 
cubation at room temperature emphasize the weakness of this 
procedure and the need of a low temperature incubator such as 
has been constructed and will be described in a forthcoming 
bulletin. (Technical Bulletin No. 29.) 

It is clear, however, that the above is not an entire explana- 
tion of this temperature relation since the tests with Carey F., 
where the high-temperature-loving forms were absent and with 
Hammond No. 2, where they made up the entire flora, were made 
simultaneously. 


RELATION OF UDDER FLORA TO MILK PRODUCTS. 


Practically the only extended study of milk products which is 
available for direct comparison is that of the flora of cheddar cheese 
as given in Technical Bulletin 8.2° At that time the Society 

20 Harding, H. A., and Prucha, M. J. The bacterial flora of cheddar cheese. 


N. Y. (State) Agr. Exp. Sta. Technical Bulletin 8. 1908. Also in Ann. 
Rpt. of same Station 27 (1908): 48-120. 1909. 
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group number contained only eight places instead of ten as at 
present. 

Making due allowance for this difference in the basis of classi- 
fication 15 of the 71 groups from the udder are probably com- 
parable to those found in cheddar cheese. It.is noteworthy that 
none of these 15 groups are among those most abundant in the 
udder and only six of them, Nos. 52, 53, 54, 59, 60 and 63 were 
among the groups given in Table XI. 

Perhaps the best known of these 15 groups are Nos. 40 and 69 
which are typical organisms of sour milk. It should be stated 
that neither of these organisms was found in any of the more 
than 700 samples from the Station cows. On the other hand No. 
40 was found in five and No. 69 in one of 184 samples taken from 
another herd. The fact that this large number of samples was 
taken in a strange barn at a single milking suggests the possi- 
bility of accidental contamination. Nothing was observed in con- 
nection with the sampling to suggest contamination nor was it evi- 
dent from the colony growths aside from the unusual physiological 
properties of the organisms present. The finding of such acid- 
producing organisms in the udder is not new, similar observations 
having been made by von Freudenreich,”! Gorini,” and Harrison.” 

It should be noted in this connection that it was a common 
practice, in the herd in which these acid organisms were recev- 
ered from the udders, to permit the cows to be suckled for varying 
lengths of time by calves. Esten*4 has pointed out that the mouth 
of the cow is a habitat of acid organisms and it is possible that the 
mouth of the calf was the source of these acid organisms recovered 
in the udder samples. 

A. more detailed study of the later history of milk and its prod- 
ucts must be made before the influence exerted by the udder flora 


21v, Freudenreich, Ed. Ueber die Bakterien in Kuheuter und ihre Ver- 
teilung in den verschiedenen Partien des Melkens. Landw. Jahrb. Schweiz. 
18:401-427. 1904. Also given in Sur les bactéries de la mamelle de la vache 
et sur la maniére dont elles sont réparties dans les différentes portions de 
la traite. Rev. gen. Lait. 3:416-425; 440-448; 462-473. 1904. 

22Gorini, C. Sui Bacteri dei dotti galattofori delle vacche. Atti della 
R. Accademia dei Lincei, Series 5* Rendiconti, 11: (2nd Semestre): 159-165. 
1902. 

23 Harrison, F. C., and Savage, A. The bacterial content of the normal 
udder. Rev. gen. Lait 9:121-131. 1912. 

24 Esten, W. M. Bacterium lactis acidi and its sources. Conn. (Storrs) 
Sta. Bul. 59. 1909. 


124 Report or true DeparTMENT or BAcTERIOLOGY OF THE 


upon the later germ life in the milk can be definitely stated. So far 
as the data are now available the germ life in the udder does not 
maintain itself very successfully in the competition which it meets 
after being drawn. ‘This is to be expected on account of the sudden 
change in environment to which it is subjected. The oxygen 
within the udder must be scanty if not absent and the temperature 
is above 87° C. After being drawn the oxygen supply is markedly 
increased while the temperature is usually rapidly decreased. 

While the udder flora as a whole probably does not persist in 
the milk after it is drawn, some portions of it may do so. The 
observations on cheddar cheese as quoted above make it probable 
that a number of forms actually do persist for a considerable 
period. Gorini* has ascribed to the acid-forming liquefiers of the 
type of M. lactis varians a leading role in the ripening of hard 
cheese. If this supposition is correct, it is evident that the udder 
flora exerts a marked influence upon this important industry. 

It should not be assumed that with the disappearance of the 
udder forms their influence upon the milk is entirely dissipated. 
The work of Marshall and his students® has shown that even after 
the total destruction of a given form it may leave such an im- 
press upon the milk as to affect markedly the growth of the or- 
ganisms which succeed it. 

It should also be remembered that the present study has not 
taken account of the anaerobic flora of the udder, if such exists. 
The natural lack of aeration in the udder is so great that the con- 
ditions there would seem ideal for the development of a distinc- 
tive anaerobic flora. 

It is much to be regretted that this study has not been more 
complete along a number of lines but the removal of each of the 
authors to other fields of activity has at least temporarily halted 
the investigation. 

CONCLUSIONS. 

Many of the forms found in the udder are so accustomed to 
relatively high temperatures that they do not develop sutisfac- 
torily at ordinary room temperatures. This fact should be con- 


25Gorini, C. Ueber die saure-labbildenden Bakterien der Milch. Cent. 
Bak. II Abt. 8:137-140. 1902. 

26 Marshall, C. E. Additional work upon the associative action of bacteria 
in the souring of milk. Cent. Bak, II Abt. 12:593-597. 1904. 
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sidered in connection with any study of the milk flora but its im- 
portance is probably greatest in samples of freshly drawn milk. 
Bacteria are most abundant in the first few streams or fore- 
milk, are distinctly less abundant during the main portion of the 
milking and again become more abundant in the strippings. As 
a result of this relationship a fairly close approximation of the 
germ content of the entire flow of milk can be obtained by examin- 
ing the strippings. Samples taken at this stage of the milking 
are especially satisfactory as a basis for study of the udder flora. 

The germ content was found to be unequally distributed in the 
udder, the back quarters having about three times as many germs 
per cubic centimeter as the front quarters. The average of 1,230 
samples was 428 per cc., but as the back quarters furnish more 
milk than the front the average germ content in milk which can be 
ascribed to the udder content will be approximately 500 perce. Only 
8 per ct. of the samples had a germ content of over 1,000 per ce. 

The connection between the period of lactation and the germ 
content was not very marked. The colostrum showed a slightly 
higher and the milk of the twelfth month a slightly lower content 
than the intervening periods. 

The age of the cow likewise was not found to exert any ap- 
preciable effect upon the germ content of the udder. 

The kinds of organisms present in over 900 samples of milk 
were studied and 71 groups described as members of the udder 
flora. No organisms producing spores and no motile forms were 
found. Seventy-five per ct. of the forms were micrococci but only 
two streptococci were isolated. The need of free oxygen was so 
great that 80 per ct. of the forms were not able to produce tur- 
bidity in the closed arm of the fermentation tube. Gelatin was 
liquefied by 55 per ct. of the forms and digestion of milk was 
evident in cultures of about one-half of these forms, the remainder 
probably liquefying too slowly to be determined by this compara- 
tively crude method. No gas was formed in fermentation tubes 
in the presence of dextrose, lactose, saccharose or glycerin but 
acid was formed in percentages varying from 89 to 21 per ct. of 
the forms with the different sugars. Nitrates were reduced by 
59 per ct. of the forms and starch was attacked by 20 per ct. The 
Gram stain was positive with 96 per ct. 


AN EFFICIENT ELECTRICAL INCUBATOR.* 
H. JOEL CONN anv H. A. HARDING. 


SUMMARY. 


1. The ordinary form of gas-heated incubator is unsatisfactory 
because of the danger of fire and the difficulty in securing constant 
temperatures below that of the room. 

2. The difficulty has been avoided by constructing incubators 
insulated with cork-board, heated by electricity, and one of them 
cooled by the drip-water from a refrigerator. 

3. The cost of constructing four incubators, each of 7 cu. ft. 
capacity, and a refrigerator of 25 cu. ft. capacity, was $382. 

4. The cost of maintenance, with the incubators at 18°, 25°, 30°, 
and 37° C. respectively, and the refrigerator at 7° to 10° C., is well 
under $40 per year. 


INTRODUCTION. 


One of the necessities for careful bacteriological work is a means 
of incubating cultures at various temperatures. Temperatures above 
that of the room are easily secured, but satisfactory incubators 
which remain constant at lower temperatures are almost unknown. 
For this reason it seems worth while to describe a piece of apparatus 
providing for incubation at both high and low temperatures, which 
has been used here for a year with entire satisfaction. It consists 
of a refrigerator and four incubators, and is heated by electricity. 


CONSTRUCTION OF REFRIGERATOR AND INCUBATORS. 


MATERIALS. 


In constructing the refrigerator and incubators the followmg 
materials were employed. 

Lumber. The outer case was built of matched, seven-eighths-inch, 
kiln-dried oak. In order to necessitate as few battens as possible, 
and to furnish a smooth inner surface on which to lay the succeeding 
layers of insulating material, strips of this oak were glued together 
edge to edge, alternating the grain so as to prevent warping. Thus 
each side of the case is essentially a single board. To protect the 
wood from the action of dampness the inner surface was finished 
with three coats of paint, while the outer was filled and varnished. 


* Reprint of Technical Bulletin No. 29, March, 1913. 
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Well seasoned white pine was employed for an inner lining of the 
refrigerator. This was given three coats of paint on each side 
and both tongue and groove were freshly painted just before laying. 

Posts made of seven-eighths-inch whitewood glued up to prevent 
warping were used for door-jambs and for the framework of the 
doors. Paint was used to waterproof these posts on all surfaces 
except those edges where the doors and jambs were to come in 
contact. As neither paint nor varnish could be used there, and as 
oil alone would cause the wood to swell, these edges were treated 
with paraffin. The paraffin was driven into the wood by means of 
ahotiron. The result of this treatment, in protecting from moisture 
and in preventing the door and jamb from sticking together, has 
been entirely satisfactory. 

Half-inch seasoned cherry was used for the incubator shelves and 
their supports, and seven-eighths-inch seasoned oak for the ice-rack 
and ice-fenders in the refrigerator. Since these were to be exposed 
to considerable moisture, they were thoroughly impregnated by 
stewing the finished pieces for at least thirty minutes in melted 
paraffin. The oak ice-rack, after this treatment, although it stands 
constantly in water, has not warped in the slightest; but in the 
shelves of the 18° incubator, which contains a saturated atmos- 
phere, some warping has occurred. 

Throughout the construction, every piece of lumber was treated 
over its entire surface with paint or other substance designed to 
prevent the entrance of moisture. 

Insulating material— Cork-board! was the main provision for 
insulation. This is a very efficient insulating material, and since it 
ean be cut accurately by either saw or bit, lends itself readily to 
close construction. The sheets of cork-board used were four inches 
thick, and one foot wide and three feet long. A single layer of 
this thickness has proved satisfactory; but two layers of three-inch 
stuff, laid with broken joints, would undoubtedly have furnished 
better insulation, thus reducing both the consumption of current 
and the heat transference from chamber to chamber. The joints 
between the sheets of cork were cemented with Nonpareil Water- 
proof Cement.2 This cement has served its purpose perfectly; but 
it is so expensive that some other binding substance might prove 
cheaper and more satisfactory. 

Metal— Heavy zine was used in lining the refrigerator to protect 
the walls from moisture and from mechanical injury. 

Shelves, shelf supports, and drip-pan, in the refrigerator, were 
made of galvanized iron. 

Brass pipe was used for the drain to the refrigerator and the 
cooler of the 18° chamber. Its external diameter is at most places 
one inch, but a short length is of inch-and-a-quarter pipe. The use 


1 Nonpareil Corkboard, obtained of Armstrong Cork Co., Pittsburg, Pa. 
2 Obtained of Armstrong Cork Co. 
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of brass is to keep down fungus growth within the pipe, not so much 
because of the toxic action of the brass itself, as because copper 
sulphate can be added at intervals without causing electrolytic 
action. 

In each of the incubators steel bars were used to support the 
upper layers of cork. Strips of wood impregnated with paraffin, 
however, having lower conductivity to heat, would undoubtedly 
have caused less heat transference from chamber to chamber. 

Hinges and door clasps were of brass. 

Miscellaneous materials— Between the oak casing and the cork- 
board of both refrigerator and incubators was laid the best obtain- 
able quality of building paper. ; 

In the incubators a Nonpareil Finishing Cement? was applied 
directly to the inner surface of the cork. The cement was covered 
with three coats of paint to secure a harder and more waterproof 
surface. This cement was used, instead of ordinary Portland cement, 
because it was understood to be less liable to crack. In the 37° 
incubator, however, cracks have formed; and as this cement sets 
slowly and never becomes very hard, its use is hardly to be recom- 
mended. 


CONSTRUCTION. 


The dimensions and main details of construction of the refriger- 
ator and incubators are shown in Figs. 2-4. Fig. 2 is a front 
elevation, while Figs. 3 and 4 are sections to show the construction 
in detail. The present description is merely supplementary to these 
figures. 

Construction of vrefrigerator— The refrigerator is 35x40x81 
inches over all and has a capacity of 25 cu. ft. These dimensions 
are not ideal, but were determined by the space available. Had 
space permitted, a broader ice-chamber, which could better accommo- 
date an ordinary cake of ice, would have been more satisfactory. 

In order to secure rigidity the outer case of oak was built with 
box headings at the top and bottom, as shown in Fig. 3, carefully 
breaking all the joints and laying the battens in fresh paint. Inside 
these headings, after building paper had been tacked over the oak, 
the four-inch layer of cork was fitted snugly into place. The head- 
ings were then covered with matched pine. The building paper 
and cork-board were next fitted closely around the back and sides. 
This layer of cork was covered in turn with seven-eighths-inch 
white pine. The resulting box, 23x28x69 inches, was lined with 
heavy zinc, the angles flushed with solder, and-the front edge of 
the zinc nailed closely to the front edge of the pine lining. 

To support the drip-pan and the ice-rack which lies in it, a wooden 
shelf was built 20 inches from the top of the chamber. In front 


? Nonpareil High Pressure Finishing Cement, obtained of Armstrong Cork Co, 
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and in back of this shelf a two-inch space was left to permit cir- 
culation of air. 

The galvanized iron drip-pan has a brass outlet secured by gas- 
kets and lock-nuts in such a manner as to project about an inch 
above the bottom of the pan. This outlet extends less than an 
inch below the pan, and slips snugly into the brass pipe which 
conducts the water through the wall of the refrigerator into the 


Fig. 2—Front ELEVATION oF REFRIGERATOR AND INCUBATOR. 


incubator. The shortness of the outlet and its slip-joint allow the 
pan to be easily removed for cleaning or inspection; while the pro- 
trusion of the outlet pipe above the bottom converts the drip-pan 
into a sedimenting chamber to remove the solids derived from the 
ice. This arrangement is to protect the drainage system from 
clogging and to facilitate cleaning in case clogging should occur. 
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From Figs. 2 and 4 it can be seen that the front of the refrigerator 
consists wholly of doors and door-jambs. The outer layer of the 
doors is of oak, glued up with a panel effect on the outside, but 
smooth and flush on the inner surface. The edges of the doors 
and the jambs are beveled on all sides in order to secure a close fit. 
The central portion, making up about two-thirds of the entire door, 
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Fic. 3.—VERTICAL SECTION OF REFRIGERATOR AND INCUBATOR. 


(Diagonal hatching indicates cork-board; other hatching, wood.) 


is a layer of four-inch cork-board, the inner surface of which is 
protected by a sheet of zinc nailed securely to the whitewood edges. 

The upper door is for admitting ice. The inner edge of the thresh- 
old is covered with a strip of galvanized iron and is slightly lower 
than the top of the ice-rack. Thanks to this device a large cake 
of ice, raised by rope and pulley, can be swung into place without 
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damaging the threshold. As a further protection from the ice, 
the walls and inside of the door of the ice-chamber are provided 
with fenders of oak impregnated with paraffin. These fenders, 
moreover, prevent the ice from slipping out of place, so that all 
the water from its melting falls into the drip-pan. The ice-chamber 
readily accommodates 200 pounds of ice. 

The lower door opens into the storage chamber. Just inside of 
this door two galvanized iron doors are hung one above the other. 
One of these is shown in section in Fig. 4. They are designed to 
minimize the loss of cold air when access is desired to the upper 
shelves of the storage chamber. The storage chamber contains 
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Fig. 4 —Horizontau SECTION OF REFRIGERATOR AND INCUBATOR. 
(D‘agonal hatching indicates cork-board; other hatching, wood.) 


approximately 17} cu. ft. The five shelves within it, as shown in 
Fig. 2, are supported by runners of angle iron and are easily removed. 
This arrangement of shelves affords about 27 sq. ft. of shelf space. 
One of the shelves is designed for cooling gelatin plates. 
Construction of incubators — As shown in Figs. 2-4, the four 
incubators, each of 7 cu. ft. capacity, are built together as a single 
unit. This arrangement, as well as the shape of the chambers, was 
made necessary by the space available; but as a result the walls are 
so thin as to allow some heat transference from incubator to incu- 
bator, and the chambers so high as to bring about a difference of 
one or two degrees in temperature between top and bottom. Had 
each chamber been built separately, the insulation would have been 
more complete and the incubators, at the same time, would have 
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been portable; while if they had been broader and lower (15 inches 
high, possibly) with one shelf instead of two, the temperature vari- 
ation between top and botton could probably have been disregarded. 

The details of construction are similar to those of the refrigerator 
except for the omission of pine lining and of the accessories for 
supporting the ice. 

The walls separating the individual incubators consist solely of 
four-inch cork-board, cemented together, the horizontal partitions 
having, on their under surface, two thin bars of steel for support. 
The construction is further strengthened by a steel rod passing 
through the cork-board from the middle of the front to the middle 
of the back, serving to prevent the front and back from spreading. 
The inner surfaces of the cork are covered with the Nonpareil finish- 
ing cement, except on the doors, where zinc is used; and both cement 
and zinc are painted white. In each chamber there is a cherry 
framework around the walls to support shelves and thermostat. 
The two shelves are built of slats of half-inch seasoned cherry and 
rest on metal pegs so that they can be adjusted to any height. 
A fender about an inch in front of the thermostat, which stands at 
the middle of the back wall, protects it from injury. 


HEATING SYSTEM. 


The arrangement of the circuits in the incubators is shown 
diagrammatically in Fig.5. In each incubator there are but two 
essential pieces of apparatus, the thermostat T, and the resistance 
wire R. The four incubators are connected with the main circuit 
through the fuses FF, and are in parallel, just as are ordinary in- 
candescent lights. Within the chambers, however, the thermostats 
and heaters are in series. 

The thermostat is the most important part of the heating system. 
The four thermostats were designed and made by Prof. C. H. Tower 
of the electrical engineering department at Cornell University. 
They are wholly of metal, with rigid bases, and can be firmly secured 
in any desired position. The sensitive part of each is a strip of 
copper and iron about twelve inches long. As this type of thermo- 
stat interrupts the current when over-heated and can be wired into 
the main circuit, power is used only when it is needed for the pro- 
duction of heat. This results in economy. The initial cost, more- 
over, of all four thermostats was only $12. 

The heaters are of Nichrome wire * No. 32, having a diameter of 
0.008 inch. In each chamber are two lengths of wire, each about 
20 feet long, shown in Fig. 5 by the zig-zag lines RR. In the in- 
cubators, however, the turns of wire are in a horizontal instead of 
a vertical plane, and each length is supported beneath a shelf. As 
shown in Fig. 5, the two lengths of wire are not arranged the same 


4 Obtained of Driver-Harris Wire Co. of Harrison, N. J._ 


New York AGRICULTURAL EXPERIMENT STATION. Vets) 


in all four chambers; for temperatures above 30° they are in parallel, 
but for temperatures as low as 25° they are in series. This 
arrangement allows four times as much current to pass through the 
heaters for the higher temperatures as through those for the lower 
ones. With stationary shelves this arrangement of the wires would 
have presented no difficulties; but it was desired in this case to 
have removable shelves. To accomplish this the ends of the heat- 
ing wires are fastened to copper plates at the edges of the shelves; 
and when the shelves are in position these plates are in contact 


FF 


TO 18°C CHAMBER 
WIRED LIKE 25° CHAMBER *— > ee eS AMBER 


— 


R 


20°C 37°C 
Fig. 5.—ARRANGEMENT OF Circuits. 


T, thermostat; R, resistance wires; C, copper plates; FF, Fuses. 


with the metal pegs that support the shelves. In each chamber 
two of the supporting posts CC are faced with copper; and as this 
copper is connected by wire with the thermostat and the main 
circuit, the current passes through the heating wires whenever the 
thermostat is closed. This arrangement of the heaters places them 
well out of the way and distributes them so as to prevent over- 
heating at any part of the chamber. To avoid the difficulty of 
wiring beneath the shelves, the heaters might have been placed 
vertically at each side of the chamber. This lateral arrangement, 
although not tried out here, might prove fully as satisfactory. 
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In placing uninsulated wire so close to paraffined wood, there 
might seem to be some danger of fire. This danger, however, is 
more apparent than real. The wire used offers so much resistance 
that even though the thermostat should fail to break the circuit 
the temperature would not become extremely high; and if the im- 
probable should happen and a sufficiently high temperature should 
be reached, the renewal of oxygen through the cracks of the doors 
would not be sufficient to support combustion. Even though it 
were, there would be nothing to burn but the inside woodwork, for 
cork-board is ineombustible. As a further protection, however, 
each length of wire has been broken at one point and soldered to- 
gether again in such a way that if the solder melts the two ends of 
wire will fall apart and break the circuit. Using these precautions, 
there has been no indication of the slightest danger from fire during 
a whole year of use. Compared to the danger of fire from a gas 
incubator the fire risk here is whoily negligible. 

Each chamber is connected with the main circuit by means of 
what is called deck cable. This double-wired cable passes through 
a close fitting hole in the back of each chamber, where it is held in 
place by means of cement (the same as used for the cork-board), 
which was smeared upon the cable before drawing it into its final 
position. Outside the incubators, the only electrical appliance is 
the fuse-box FF. 

All external resistance is avoided; because with a voltage of 110 
or 120 sufficient resistance is furnished by the heating wires to pre- 
vent the passage of too powerful a current. The advantage of 
this arrangement is obvious, for it allows practically all the energy 
to be utilized within the chamber. The avoidance of external 
resistance and the good heat insulation insure a low cost for main- 
tenance. 

COOLING SYSTEM. 


There are three principal methods of cooling ordinarily used in 
low temperature incubators. The first is a circulatory system of 
either pure water or brine; the second is by means of a continually 
flowing stream of cold water; while the third method is employed 
in the Panum type of incubator where cooling is effected by direct 
conduction from an ice-chamber through thin, uninsulated walls. 
The first of these three, as it often requires an extra thermostat, 
is quite complex; and the last method is very inaccurate; while 
the second, provided a stream of sufficiently cold water can be 
obtained, is both simple and accurate. Because of the difficulty in 
obtaining such a stream during hot weather, this method is slightly 
modified in the present incubator by using as a cooling medium the 
drip-water from the ice-chamber. 

The 18° chamber alone is cooled. The cooling apparatus con- 
sists of a one-inch brass pipe through which flows the drip-water 
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from the refrigerator. The total length of pipe is 11 ft., and it 
passes four times across one side of the chamber. Fig. 6 is 
a diagrammatic sketch of the wall of the chamber which bears this 
cooler. At A is a screw union securing the cooler to the pipe which 
enters from the refrigerator. At B is a slip-joint where the cooling 
pipe rests in the drain. C is a stand pipe of one-and-a-quarter- 
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A, screw union at entrance from refrigerator; _B, slip-joint at exit into drain; . C, 
stand-pipe. 


inch brass tubing. Within the stand-pipe is a glass tube passing 
through a rubber stopper which fits tightly into the outlet at B, 
thus forcing the water to run out through the tube. By changing 
the length of this glass tube the amount of cold water retained 
within the cooler is easily regulated. As the cooler is attached only 
at the screw union A and the slip joint B, it is readily removed for 
cleaning. 
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The drain from this cooling pipe, as shown in Fig. 1, is connected 
with the main drain of the building through a trap. There is a 
space of but five inches between the water level of the trap and 
the point where the pipe leaves the incubator. This is an impor- 
tant point; because the air within the pipe may be warmed for this 
short distance and carry the heat into the incubator through con- 
vection. The longer the distance, therefore, between the trap and 
the incubator, the greater will be this warming effect upon the 
chamber. 

It has been found in practice that when the glass tube is adjusted 
to keep the overflow from the cooler almost as high as its entrance 
into the chamber, and the pipe is full of water, the temperature of 
the chamber, even without the use of a thermostat, remains fairly 
constant at 17°-18°. If a temperature of 20° were desired, the 
outlet from the cooling pipe could be lowered by shortening the 
glass tube, allowing less cold water to stand inside the chamber. 
The regularity effected by the cooler is surprising; but it is un- 
doubtedly explained by the fact that the warmer the weather the 
faster the ice melts and the tnore cold water is supplied to the cham- 
ber. Still greater regularity is secured by the use of thermostat and 
heater as well as the cooler, which keep the temperature constant at 
times when the cooler alone would bring it below the desired point. 

The cooler keeps the temperature of the incubator below 18° 
except when the room temperature exceeds 28°. Its failure at such 
times might have been prevented by building a larger ice chamber 
or possibly by constructing the cooler with more radiating surface. 
In this climate, however, these high temperatures are so rare that 
the arrangement described has given no serious trouble. 

The chief objection to using the drain pipe for cooling purposes 
is its liability to clog with sediment or with the fungus growth that 
often collects in drains of ice-chests. The sediment, however, is 
kept out by having the overflow from the drip-pan, as already men- 
tioned, half an inch above its floor; and the fungus growth is largely 
prevented by putting a little copper sulphate into the pipe at inter- 
vals. The trouble with clogging, indeed, has been very slight. 
During the ten months of service the pipe has been cleaned out 
but four times; and after the practice was begun of adding the 
copper sulphate as often as every ten days, four months passed 
without the necessity of cleaning. The ease, moreover, with which 
the whole cooling pipe can be disconnected makes it a moderately 
simple matter to remove it when it does need cleaning. 

This form of cooler, indeed, has proved entirely satisfactory. 
It is more accurate than the Panum type, and more simple than a 
circulatory system. It also has an advantage over the ordinary 
incubator cooled by a non-circulating stream of water in that its 
cooling medium is especially abundant at the season when it is 
most needed. 
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COST. 


Cost of construction.— If no allowance be made for the time spent 
by members of the Station staff in supervision, the cost of construc- 
tion was as follows: 


Carpenters (labor)............ $134 00 Other electrical fittings........ $15 00 
@ork=boanrd : 254 6.00 de Oe: 45 00 Zine and galvanized iron fit- 

Cement for cork-board........ 11 50 ‘ings (analabon)ese 8 see 34 00 
lLipter by ae eee ae ee 67 90 Hinges, door-clasps, screws, 

Mason (labor and materi2's)... 17 00 MATS MELAS euler leet at SEIN 12 00 
Finish (paint, varnish, etc.)... 10 00 a 
Teli itil oy rayaceeg Ae aa A SEN a Se 23 00 SOCAL Asie. BA. Mod sales $381 75 


Thermostats (and heating wire). 12 35 


Cost of maintenance——The incubator has proved especially 
economical in service. The only cost of maintenance has been for 
ice and electricity. Ice consumption is very moderate. During 
the spring, while the room temperature averaged 21°, it was found 
that 216 lbs. of ice lasted 12 days. Assuming the cost of ice to be 
$5 per 2,000 lbs., this makes the cost $0.30 per week; and as the 
week was of about average temperature, it may be concluded that 
the cost per year is about $15 for ice. 

The cost of the current consumed is also moderate. The insula- 
tion is so effective that approximately only one watthour a day is 
consumed per square foot of wall per degree Centigrade difference 
in temperature outside and inside. To make allowance for the 
occasional opening of the doors when the incubator is in moderate 
use, 10 per ct. is a fair amount to add to this, although the heat 
loss from this cause varies with the temperature of the incubator, 
temperature of the room, and frequency of opening the doors. 
These figures, however, are useful only for rough computation, as 
they were obtained by means of a commercial meter? which had 
not been standardized and was adapted for higher loads than fur- 
nished by the heaters. The radiation through cork-board of one 
inch thickness, as stated by the manufacturing company, is 6.0 
British Thermal Units per square foot, per degree Fahrenheit 
difference in temperature. Based on this estimation, 0.786 watt- 
hours a day would be required for four-inch cork-board per square 
foot per degree Centigrade difference in temperature. 

In actual use this has worked out as follows: With an average 
room temperature of 19° C, and the incubators in constant use at 
37°, 30°, 25°, and 18°, respectively, 730 watthours have been con- 
sumed per day or about 255 kilowatthours per year. Allowing 
a cost of $0.10 per kilowatthour, the total cost per year is only 
$25.50. 


5Thomson Watthour Meter (2 wire): Volts 100-110: Amp. 5; loaned by the 
courtesy of the Central New York Gas and Electric Co., Geneva, N. Y. 
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The total cost of maintenance is thus seen to be about $40 per 
year if based on the estimates of $5 per ton of ice and 10 cents per 
kilowatthour of electric power. These estimates are purposely 
high, and with the rates current here the cost is much less. 


EFFICIENCY OF APPARATUS. 


_The efficiency of an incubator for bacteriological work is prin- 
cipally a matter of accuracy in temperature control. The tempera- 
ture regularity of this incubator may be seen at a glance from Fig. 7 


Is™ DAY 2M’ DAY. 3*° DAY 4+T4 DAY ST" DAY 6™DAY 


9AM. 9AM. 9AM. 9AM. 9AM. 
Fig. 7.—THERMoGRAPH RECORDS. 
At 17.50°, 25°, 30°, 37° and 40° C. 


which contains temperature curves obtained by means of a ther- 
mograph in the various chambers at 17.5°, 25°, 30°, 37° and 40°. 
All the variations are within one degree Centigrade except the one 
great irregularity in the 30° curve during the fifth day; and this 
irregularity was the result of shutting off the power for two hours. 
The most noticeable of all the other irregularities occur early in 
the morning; and it is thought they must be due in some way to 
the suddenly increased demand for electric power at the beginning 
of Station hours. The low temperature curves are particularly 
regular. This is especially interesting because of the difficulty 
often experienced in obtaining efficient incubators for temperatures 
below that of the room. 

There is a difference in temperature, fully as great as this, between 
the top shelf and the floor of each incubator. This difference is 
2° for chambers run at 30° or 37°, and 1° for chambers run at 18° 
or 25°. With chambers as high as these this difference is inevitable; 
but it can be allowed for by using the same shelf always for the 
same work. 

In the refrigerator no attempt has been made to secure regularity 
in temperature. It varies with the outside temperature and the 
amount of ice within, and ranges between 7° and 10° C, 
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The whole piece of apparatus, indeed, seems to be very efficient, 
and, considering its size and accuracy, moderately inexpensive. 


CONCLUSIONS. 


A piece of apparatus built recently for this Station is a combina- 
tion of four incubators, of 7 cu. ft. capacity each, and a refrigerator 
of 25 cu. ft. capacity. The incubators furnish temperatures between 
18° and 50° C; while in the refrigerator a temperature of from 7° 
to 10° is obtainable. 

The special features of this incubator are: electric heating, with 
all the power utilized in heat production inside the chambers; cool- 
ing by means of the drip-water from the refrigerator; and heat insu- 
lation by walls of four-inch cork-board. 

This type of construction has the following advantages: 

1. It is efficient. Heat control is accurate, and great constancy 
of temperature can be maintained. 

2. It is not expensive. Cork-board is relatively cheap, and 
the cost of the heating apparatus is under $15. Total cost of 
construction under $400. 

3. Cost of maintenance is low. The thorough insulation of the 
walls and the utilization of all the current within the chambers 
prevents loss of heat and therefore minimizes the consumptisn of 
power. ‘Total cost is below $40 per year. 

4. The risk of fire is negligible. Cork-board is not combustible, 
the renewal of oxygen through the cracks of the doors is too slow 
for active combustion, and the solder joints of the heating wires 
would melt and break the circuit before reaching a dangerously 
high temperature. 
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AN EXPERIMENT ON THE CONTROL OF 
CURRANT CANE NECROSIS BY 
SUMMER PRUNING.* 


F. C. STEWART. 
SUMMARY. 


Necrosis, also known as wilt, blight and cane blight, is a 
destructive disease of currants in the Hudson Valley. In its 
most conspicuous form it is characterized by the sudden wilting 
and dying of canes here and there through the plantation. It 
is caused by the fungus Botryospheria ribis which attacks the 
canes, killing and discoloring short sections of the bark and 
wood and thereby causing the death of all parts above the point 
of attack. 

The behavior of the disease led to the belief that it could be 
controlled by the systematic removal of all diseased canes at 
intervals of three or four weeks during the spring and summer 
of each year. This bulletin contains, chiefly, an account of an 
experiment in which this method of treatment (called summer 
pruning) was tested. The experiment comprised six four-row 
plats each containing about one-fourth acre. Commencing 
when the plants had been set one year, three plats were carefully 
summer pruned from two to six times each year during six 
consecutive years. The alternate three plats were used as 
checks. The result was disappointing. At no time during the 
experiment was there any indication that the disease had been 
materially checked by the treatment. The infections seemed as 
numerous and as injurious on the treated as on the untreated 
plats and the yield of fruit was even smaller on the treated plats. 
Accordingly, summer pruning can no longer be recommended 
for the control of necrosis. In fact, no method of treatment can 
be confidently recommended at present. 

* Reprint of Bulletin No. 357, February, 1913; for Popular Edition, see 
p. 725. 
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THE DISEASE. 


The disease under consideration is one which is better known 
as wilt, blight or cane blight. It is the disease first brought 
to notice by Fairchild* in 1891 and described, in 1899, by 
Stewart and Blodgett” in Bulletin No. 167 of this Station under 
the name cane blight. In Technical bulletin No. 18 of this Sta- 
tion Grossenbacher and Duggar* have given an account of the iife 
history, biology and parasitism of the causal fungus, Botryo- 
spheria ribis Gross. & Dug. Presumably, the currant disease 
studied by Durand * was the same; if so, he was in error in aserib- 
ing it to Nectria cinnabarina. 

Briefly, the symptoms of necrosis are as follows: On certain 
canes or portions of canes the leaves wilt, turn brown and die. 
This may occur at any time while the plants are in foliage. An 
examination of an affected cane will reveal, somewhere, a section 
of dead wood one to four inches long. Here is the seat of 
the trouble. The bark has been killed and the wood and pith 
invaded by the mycelium of the causal fungus. This hinders 
the ascent of sap and thereby causes all parts of the plant beyond 
the point of injury to wither and die. To the casual observer the 
symptoms of necrosis resemble those shown by canes attacked by 
cane borers; but the difference is seen at once when an affected 
cane is split open. The cane borer forms a conspicuous burrow 
in the pith and, frequently, the larva itself is present; while in 
canes suffering from necrosis neither burrow nor larva is to be 
seen. By close observation one may detect a fine, whitish, cob- 
webby mycelium in the discolored pith at the point of attack. 
Its presence can generally be determined with the unaided eye 
and nearly always with the aid of a good hand lens. 

"4 Fairebild, D. G. Notes on a new and destructive disease of currant 
canes. Bot. Gaz. 16: 262. 1891. 

2 Stewart, F. C., and Blodgett, F. H. A fruit-disease survey of the Hudson 
Valley in 1899. N. Y. (State) Sta. Bul. 167: 292-4. 1899. 

3Grossenbacher, J. G., and Duggar, B. M. A contribution to the life 
history, parasitism and biology of Botryospheria ribis. N. Y. (State) Sta. 
Tech. Bul. 18. 1911. 


4 Durand, E. J. A disease of currant canes. N. Y. (Cornell) Sta. Bul. 
125. 1897. 
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In the Hudson Valley, particularly in the vicinity of High- 
land, Milton and Marlboro where currants are grown extensively, 
necrosis is an important disease. In this region, it occurs to a 
greater or less extent in almost every currant plantation and is 
regarded as one of the chief hindrances to currant culture. Since 
the disease does not attack the roots new shoots continue to appear 
so that the plants are rarely killed outright; but as the plants 
grow older more and more of the canes succumb until, finally, 
there are so few fruit-bearing canes left that the plantation ceases 
to be profitable. While the virulence of the disease varies some- 
what from year to year it is never wholly absent from a planta- 
tion in which it has once become established. 

Necrosis occurs frequently, also, in central and western New 
York, but is rarely destructive, even in large plantations. The 
reason for this is not clear. 


SUMMER PRUNING A THEORETICAL METHOD OF 
CONTROL. 

Because of the damage done by necrosis there has been a steady 
demand for information concerning means of controlling it. The 
writer has advised making two or three systematic inspections of 
the plants during the spring and summer and promptly cutting 
out and burning all diseased canes found.t We call this the 
summer-pruning method. It depends for its success on the as- 
sumption that the diseased canes can be readily detected before 
the causal fungus has produced spores, thus making it possible to 
remove the affected canes before the disease has had a chance to 
spread. 

Prior to the investigations of Grossenbacher and Duggar, the 
spore forms of the fungus were unknown, but it had been ob- 
served by Fairchild and the writer that canes killed by the fungus 
usually bear no spores of any kind until they have been dead a 
long time. Moreover, all attempts to make the fungus produce 
spores in artificial cultures have failed. Hence, the fungus came 


1 Stewart, F. C. Currant cane blight kept in control, Amer. Agr, 69: 820. 
28 Je. 1902. 


id 
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to be known as a “sterile” fungus. Grossenbacher and Duggar! 
found, however, that instead of being sterile the fungus possesses 
three conspicuous spore forms belonging to the genera Macro- 
phoma, Dothiorella and Botryospheria respectively. They found, 
also, that in spite of this wealth of spore forms infection appar- 
ently does not occur until after the middle of June. Therefore, 
it would seem as if the removal of affected canes in the spring 
should be decidedly helpful in keeping the disease under control. 
Winter pruning, on the contrary, is obviously ineffectual owing to 
the difficulty of detecting diseased canes while the bushes are bare 
of foliage. 


TREATMENT EXPERIMENTS BEGUN. 


Finally, in the spring of 1907 some treatment experiments 
were started at Milton, N. Y. It was realized, at the outset, that 
to rejuvenate an old, badly diseased plantation would be 
more difficult than simply to keep the disease from becoming 
established in a young plantation. So two experiments were com- 
menced, one in a badly diseased twelve-year-old plantation and 
the other in a moderately affected one-year-old plantation. The 
former experiment was so planned as to show the effect of spray- 
ing and summer pruning separately and in combination. Bor- 
deaux mixture was the fungicide used. It is unnecessary to give 
the details of the experiment. Before the close of the second 
season we became convinced that, under the prevailing conditions, 
the disease could not be controlled. In most of the plants the 
fungus had become firmly intrenched in the crown where it could 
not be entirely removed by pruning. Accordingly, the experiment 
in the old plantation was abandoned. 


THE PRINCIPAL EXPERIMENT. 


The experiment in the young plantation appeared more promis- 
ing. The object of this experiment was to determine if necrosis 


1Grossenbacher and Duggar, Lee. cit. 
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can be controlled by summer pruning commenced while the plants 
are young and continued regularly each season. The experiment 
was conducted on the farm of J. R. Clarke & Son, Milton, N. Y. 
It comprised 24 rows of currants, 512 feet long, planted in a pear 
orchard. The pear trees were planted 16 x 16 feet. The currants 
(variety, Cherry) were set in the rows of pear trees and also be- 
tween them in such manner that two rows of pear trees included 
four rows of currants. At the beginning of the experiment there 
were biank spaces between every other pair of pear trees so that 
the currants stood in plats of four rows each with blank spaces 
16 fect wide between plats. (See the accompanying diagram).' 


Oxxxxx0xxxxx0 The experiment included six of these four- 
XXXXXXXXXXXXX row plats containing approximately one- 
* XXXXXXxXxxxxxx fourth aere each. Three plats (II, IV and 
Oxxxxx0xxxxx0 VI) were given the summer-pruning treat- 


bob 38 dats ... ment while the alternating three plats (I, 
6 sis 8s 2% III and V) were left untreated for checks. 
Oxxxxx0xxxxx0 In 1908 two rows of currants were planted 
TL, XXXSSSNSAKXXX in each of the blank spaces, but these 
" XXXXXXXXXXXXX were not included in the experiment. 
OxxxxxOxxxxx0 


The currants had been set out in the spring of 1906. Our 
experiment was begun in the spring of 1907 and continued 
through six seasons. Each winter all six plats were winter pruned 
in the usual manner under the direction of the owners. The 
spraying, also, was done by the owners. Each spring before the 
appearance of the leaves all six plats were sprayed with lime- 
sulphur for San José scale. Currant worms were well controlled 
on all plats by a single spraying made each season about June 1. 
For this purpose bordeaux and arsenate of lead were used in the 
first two seasons and lime-sulphur and arsenate of lead in the last 


four seasons. The summer pruning was all done by the writer 


10—pear tree; X—currant bush. Currants set 2% to 3 feet apart in 
the row; rows 51/, feet apart. Dotted lines indicate the two rows of currants 
set between plats in 1908, 
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and his associates, J. G. Grossenbacher and W. O. Gloyer. To 
Mr. Grossenbacher, in particular, the writer is under obligation 
for much valuable assistance. The number of summer prunings 
varied from two to six in different seasons. At each pruning 
every plant on plats II, IV and VI was carefully examined and 
all dead or dying canes cut out, carried away and burned. In 
the removal of diseased canes an attempt was made to cut low 
enough to remove all of the fungus. It will be shown later that 
this was sometimes found difficult to accomplish. 

A brief account of each year’s work on the experiment will now 
be given. 

| FIRST SEASON. 

During the first season of the experiment (1907) the three 
treated plats (II, IV and VI) were summer pruned six times on 
the following dates: May 20, June 10 and 26, July 17, August 
16 and September 20. The small size of the plants at this time 
made it practicable for a man to cover two rows at each passage 
through the field. The prunings were placed in small piles be- 
tween the rows and afterward carried out to the ends of the rows 
and burned. In the first pruning there were found large numbers 
of canes of the previous season’s growth with 4 to 10 inches of 
their upper portion dead and without leaves. Some of these may 
have died from other causes than necrosis, but all were carefully 
cut out. Frequently, the pith was discolored for a distance of 
several inches below the lowest point of wood discoloration. In 
some cases this necessitated the removal of living branches. 


SECOND SEASON. 


In 1908 four prunings were made as follows: June 2 and 26, 
July 31 and August 21. The first pruning of this season should 
have been made earlier as the new shoots were so long (12 to 14 
inches) that they hid the dead branches. Fifty dead canes were 
removed in the first pruning and 46 in the second. In the third 
pruning Mr. Grossenbacher noted 198 new cane infections and 
49 old ones besides numerous leaf infections. In the fourth prun- 
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ing he found a total of 193 infections, 151 of which were leaf 
infections which had not yet entered the stem. 


THIRD SEASON. 


In 1909, also, there were four prunings made on the following 
dates: May 19, June 16, July 14 and August 18. The first 
pruning, on May 19, might better have been made on May 15. 
Considering the care with which the pruning had been done we 
were surprised to find that a good many canes were killed clear to 
the ground and the fungus had gained access to the crown of the 
plant. Four plants with single stems were entirely dead. Fitfty- 
two diseased canes were removed in the second pruning and 69 
in the third. The first pruning required two hours and forty- 
five minutes ; the second, one hour and five minutes, and the third, 
one hour and fifteen minutes. 


FOURTH SEASON. 


This year pruning was done on May 2, June 6 and July 6. 
The spring was an unusually early one. At Milton, currants 
were in half bloom by April 18. Beginning with the first prun- 
ing of this year a single row was pruned at each passage through 
the field. Owing to the increased size of the plants it was found 
difficult to manage two rows at a time without overlooking 
some of the diseased canes. The time required for the first prun- 
ing (including removal of the prunings) was two hours and 
twenty minutes. Plats IV and VI each yielded one large arm- 
load of prunings while on Plat II there were more than could 
be carried at a single load. It was thought that time might be 
saved by putting the prunings into a large muslin bag slung over 
the shoulder, but a brief trial showed this method to be quite 
impracticable. Some of the affected canes were so large that they 
could not be put into the bag readily. This year, for the first 
time, the yield of fruit was measured. The three pruned plats 
yielded 2,402 quarts (3,193 qts. per acre) while the total yield 
of the three check plats was 2,481 quarts (3,296 qts. per acre). 
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FIFTH SEASON. 


Three prunings were made: on May 22, June 12 and July 5. 
No record was made of the quantity of prunings or the time re- 
quired to do the work in the first pruning. The second pruning 
required three hours and 8% large arm-loads of prunings were 
obtained: The third pruning required 114 hours. The quantity 
of prunings was small. On many plants the fungus had become 
firmly intrenched in the crown beyond the reach of the pruning 
knife. Also, it frequently happened that the point of attack was 
so close to a cluster of branches that, in order to get below the 
disease, it was necessary to remove the whole cluster of branches. 
In such cases there was some loss of fruit. Picking was begun 
on July 5. The total yield of the treated plats was 1,61214 quarts 
(2,14314 quarts per acre) and of, the check plats 1,62814 quarts 
(2,165 quarts per acre). 


SIXTH SEASON. 


Only two prunings were made in 1912 (May 15 and June 11). 
The time required for the first pruning was five hours and ten 
minutes. The quantity of prunings amounted to about five large 
arm-loads and consisted entirely of dead canes. This pruning 
should have been made a few days earlier. In the second prun- 
ing there were found 174 plants more or less diseased and the 
fact that many of the affected canes were leafless showed that 
they had been overlooked in the first pruning. The time required 
for the second pruning was one hour and thirty-five minutes. It 
was planned to make a third pruning on July 18, but owing to 
the condition of the foliage it had to be abandoned. Hot weather 
and a light attack of anthracnose had brought about much tip- 
burn and partial defoliation which made it very difficult to detect 
diseased canes. Much of the fruit being sun-burned and shriveled 
it was considered not worth while to measure the yield. Through- 
out the entire period of the experiment canes attacked by cane- 
borers were found only rarely. 
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As some changes contemplated by the owners necessitate the 
destruction of a portion of the experiment plantation, the experi- 
ment was brought to a close in the autumn of 1912. 


COMMENTS ON RESULTS. 


Our observation of this experiment forces us to the conclusion 
that currant cane necrosis can not be controlled by summer prun- 
ing. Theoretically, it should be effective, but when put to experi- 
mental test it has failed. At no time was there any indication that 
the treatment had materially checked the disease. Hach spring 
treated and untreated plats showed an equal number of diseased 
canes so far as could be determined. Also, the yield of fruit on 
treated plats was even less than that on the checks, 

Although the disease was not as destructive in the experiment 
plantation as in some others, it is believed that it was sufficiently 
abundant to make the test a fair one. Why the treatment failed 
is not entirely clear. Much difficulty was experienced in com- 
pletely removing affected canes. In numerous instances it was 
observed that the disease had continued to work downward from 
cuts made in a previous pruning. Often it was found difficult 
to make the cut low enough to remove all of the fungus without 
sacrificing considerable living wood. Moreover, in spite of the 
most careful pruning the fungus often succeeded in reaching the 
crown of the plant where it could pass from one cane into another 
with impunity. Although no method of disinfecting the pruning 
knife was used it seems improbable that the fungus was spread by 
means of the pruning knife. It was deemed sufficient to occasion- 
ally wipe the knife-blade on the coat sleeve or trousers to remove 
adhering particles of diseased wood. 

Another thing which may have been a factor in the failure of 
the treatment was the difficulty in finding all of the diseased canes. 
In the first pruning of the season diseased branches are to be 
detected chiefly by their being leafless. Accordingly, this 
pruning should be made just as soon as the leaves have started 
sufficiently to show readily which branches are dead. Probably 
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this is about the time the first berries are setting. The exact date 
will vary in different localities and in different seasons. If the 
first pruning is deiayed until the new shoots have become several 
inches long it is inevitable that some of the diseased canes will 
be overlooked. This difficulty was encountered in the experi- 
ment. Besides, some late infections of the previous season are 
hard to detect under the most favorable conditions. 

Perhaps a third factor in the failure of the treatment was 
the close proximity of the treated plats to untreated plats 
in which the disease was prevalent. Our present knowledge 
of the mode of dissemination of the fungus is so imperfect that 
we are unable to accurately estimate the importance of this factor. 

The results of the experiment being as they are, we can no 
longer recommend summer pruning for the control of necrosis. 
It should be said, however, that it will probably assist greatly in 
keeping cane-borers under control and will improve the appear- 
ance of the plantation. The expense of four treatments will vary 
from $2 to $4 per acre according to the age of the plants and the 
virulence of the disease. With the rows six feet apart the affected 
canes may be removed at any time without material injury to 
either fruit or foliage. It is understood, of course, that most of 
the dead wood should be removed during the winter when other 
work is least pressing. 

It is regrettable that summer pruning has proven a failure, 
because, at present, no other line of treatment can be confidently 
recommended. The planting of vigorous-growing varieties such 
as Wilder may give some relief. An experiment on the control of 
necrosis by spraying is in progress. 


SEED TESTS MADE AT THE STATION DURING 
1 Re 
M. T. MUNN. 
SUMMARY. 


In Part I of this Bulletin will be found, (1) a reprint of the 
law governing the inspection and sale of seeds, (2) a brief 
statement of the method employed in finding the percentages 
of impurity of the samples analyzed, (3) a table showing the 
percentage composition of about 125 samples collected, under the 
law, after July 1, 1912, (4) results of some studies on the re- 
lationship between “weight” and “count” standards of purity, 
and (5) comments on the results of the inspection and the bearing 
of the law on agricultural interests. 

Of the samples examined officially, about 20 per ct., contained 
greater percentages of impurities than the law allows without 
specific labeling. 

Part II contains a brief report upon the seed trade conditions 
in this State, as revealed by the examination of 1140 samples 
of seed received from correspondents during the calendar year 
1912, consisting of 621 samples of alfalfa, 170 of red clover, 150 
of timothy, 96 of alsike clover, and 47 miscellaneous samples. 

Thirteen samples of alfalfa seed had been adulterated, sand, 
crushed rock, broken seed, inert matter and yellow trefoil seed 
being the adulterants used. Eighty-six per ct. of the samples of 
hairy vetch had been adulterated with the seed of other vetches, 
notably spring vetch. 

Thirteen per ct. of the alfalfa samples, and nineteen per ct. 
of the red clover samples contained dodder seed, and the experi- 
ence of farmers with this pest during the past season calls for a 
note of warning to prospective buyers. 

Many of the samples were too small for a semeatsenn: analysis. 
Small packets of seed distributed by some seed dealers as repre- 
sentative advertising samples were found not to be fully repre- 
sentative. The long list of foul and foreign seeds appears 
to be steadily increasing, mainly by the additional occurrence 
of new weeds. The most common impurities were plantain 

*Reprint of Bulletin No. 362, February, 1913; for Popular Edition, see 


p. 741. 
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mustard, green foxtail, chicory, and curled dock, with Russian 
thistle and roquette as new arrivals which attract much attention, 
but have so far proved to be of little importance in New York 
alfalfa fields. Examination of samples of alsike and timothy 
mixtures and of lawn grass mixtures revealed a very serious 
condition as regards purity. Such mixtures should be avoided. 


I. INSPECTION OF AGRICULTURAL SEEDS. 


Part I of this Bulletin gives the results of the analyses of 
samples of agricultural seeds collected by the Commissioner of 
Agriculture during the six months following July 1, 1912. These 
samples were collected under the provisions of Article 15 of the 
Agricultural Law, which took effect on the above date, and were 
transmitted for analysis to the Director of the New York Agri- 
cultural Experiment Station, in accordance with the provisions of 
Section 341 of said law. These analyses and other additional 
information are published by the Director in accordance with 
said Section 341. ed 

Preceding the tables are given: The provisions of the law rela- 
tive to the sale and inspection of agricultural seed, and a dis- 
cussion of the methods of analysis as required by the law; while 
following the table are comments on the results of studies made 
in an attempt to secure standards giving the number of seeds per 
unit weight for the common crop seeds; and, lastly, a brief dis- 
cussion of what the inspection reveals as to the character and 
quality of the agricultural seeds offered for sale in this State, and 
the significance of the inspection to New York farmers. 


PROVISIONS OF THE AGRICULTURAL LAW RELATIVE TO THE INSPEC- 
TION AND SALE OF AGRICULTURAL SEED. 


ARTICLE 15 OF THE AGRICULTURAL LAW. 
Inspection and Sale of Seeds. 


Section 340. Inspection and sale of seeds. 
341. Samples, publication of results of examination. 


§ 340. Inspection and sale of seeds. Within the meaning of 
this article “agricultural seeds” are defined as the seeds of 
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alfalfa, Canadian blue grass, Kentucky blue grass, alsike clover, 
crimson clover, red clover, white clover, vetch orchard grass, rape, 
red top, and timothy which are to be used for sowing or seeding 
purposes. No person, firm or corporation shall sell, offer, expose 
or have in his possession for sale for the purposes of seeding, any 
seeds of grasses or clovers, of the kind known as agricultural seeds 
containing in excess of three per centum by count of foul or 
foreign seeds, unless every receptacle, package, sack or bag con- 
taining such seeds is plainly marked or labeled with the per 
centum of such foul or foreign seeds contained therein. 

§ 341. Samples, publication of results of examination. The 
commissioner of agriculture or his duly authorized representatives 
shall take samples of seed in triplicate in the presence of at least 
one witness and in the presence of such witness shall seal such 
samples and shall at the time of taking tender, and if accepted, 
deliver to the person apparently in charge one of such samples; 
one of the other samples the commissioner of agriculture shall 
cause to be analyzed. The director of the New York agricultural 
experiment station shall analyze or cause to be analyzed such 
samples of seeds taken under the provisions of this article as shall 
be submitted to him for that purpose by the commissioner of agri- 
culture and shall report such analysis to the commissioner of 
agriculture, and for this purpose the New York agricultural ex- 
periment station may employ experts and incur such expenses as 
may be necessary to comply with the requirements of this article. 
The result of the analysis of the sample or samples so procured, 
together with such additional information as circumstances advise, 
shall be published in reports or bulletins from time to time. 


Penalties. 


Section 52 of the Agricultural Law relates to penalties and is 
as follows: 


§ 52. Penalties.— Every person violating any of the provisions 
of this chapter, shall forfeit to the people of the state of New 
York the sum of not less than fifty dollars nor more than one 
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hundred dollars for the first violation and not less than one hun- 
dred doilars nor more than two hundred dollars for the second 
and each subsequent violation. When such violation consists of 
the manufacture or production of any prohibited article, each day 
during which or any part of which such manufacture or produc- 
tion is carried on or continued, shall be deemed a separate viola- 
tion. When the violation consists of the sale, or the offering or 
exposing for sale or exchange of any prohibited article or sub- 
stance, the sale of each one of several packages shall constitute a 
separate violation, and each day on which any such article or sub- 
stance is offered or exposed for sale or exchange shall constitute a 
separate violation. When the use of any such article or substance 
is prohibited, each day during which or any part of which said 
article or substance is so used or furnished for use, shall constitute 
a separate violation, and the furnishing of the same for use to 
each person to whom the same may be furnished shall constitute a 
separate violation. Whoever by himself or another violates any 
of the provisions of articles three, four, six, eight and nine or 
sections three hundred fourteen and three hundred fifteen of this 
chapter or of sections one hundred six, one hundred seven and one 
hundred eight of this chapter shall be guilty of a misdemeanor, 
and upon conviction shall be punished by a fine of not less than 
fifty dollars, nor more than two hundred dollars, or by imprison- 
ment of not less than one month nor more than six months or by 
both such fine and imprisonment, for the first offense; and by six 
months’ imprisonment for the second offense. 


METHOD OF ANALYSIS. 


The method of analysis as required by the law is entirely 
different from any in use at the present time. It is required that 
the percentage of purity shall be determined by a “ count ” of the 
number of foul or foreign seeds in a given quantity of crop seed. 
In making the analyses reported in the following table, the rules 
for seed testing as outlined in Office of Experiment Stations Cir. 
No. 34 (Revised), 1904, were followed as closely as possible. The 
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regulation weight of sample was used and the seed impurities 


counted as were also crop seeds in the sample. 


From these data 


the percentage of each was determined by the proportional num- 


ber of seeds in the sample. 


determined by weight. 


The percentage of inert matter was 


REPORT OF ANALYSES OF SAMPLES OF SEEDS COLLECTED BY THE 
COMMISSIONER OF AGRICULTURE DURING 1912. 


Sar ple No. 


256 
253 
173 
169 
207 
212 
166 
378 
353 
259 
367 


206 
210 
104 
170 
271 
358 
366 


Kind of seed, brand or trade name, name of dealer, 
and place of collection. 


ALFALFA: 


PA faltapectsee Oetiker oe a 
JNU UR © he Pe Mae RSC re co, nee 


C. A. Session & Son, Palmyra. 


AlfalfasSeccd@eeemews  Wavoty occ. cc acini te cae 


Louis Bush, Lowville. 


AN CHOMP LATICO: Re graced. AROSE sok bea eines 


noice seek es oe eae 


W. R. Perkins & Co., Newburgh. 


Hiclipsea Mena 4h Sree tele. eee Nand shee 


John A. Reynolds, Albany. 


EUG Se were sree eee ors eiciciais ids bilan Sens 


Elmore Milling Co., Oneonta. 


TNS Ws a Sree de Me States <2 th ol ade a ae, ge 


Jansen & Shuestis, Fonda. 


ALSIKE CLOVER: 


JNIES¢3 (GHOW AS oe enals Bere eee eee ee. 


Louis Bush, Lowville. 


PNIBIKE LC lO Veit ee ye ores, ol Onl ec eile oe 


Dorchester & Rose, Geneva. 


Alsike: Clovierseenn eine costo chw eeeue Sn aan ae 
ASIC Ree crs: hee te PD Sic Berean 


Becker & Co., Central Bridge. 


Aletke 4.0 Pee Wyteid « Shino ie nos < heen aie oat 


Jansen & Shuestis, Fonda. 


Foreign 
seed. 


Per ct. 


2.70 
6.15 
3.47 
1.86 
4.37 


Composition. 
Hee Wee 

"Per et. | Perct. 
ik 98.68 
00 99.10 

.40 99.12 

60 99.13 

.20 99.68 

Le 98.69 
40 99 42 

.90 98.98 

80 99.20 
.80 99.17 
.10 99.68 
.80 96.50 

2. 91.85 
: 95.53 
.20 97 .94 

.30 95.33 

.50 Cee s0! 
.10 99.81 
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REPORT OF ANALYSES OF SAMPLES OF SEEDS (continued). 


CoMPOsITION. 
S Kind of seed, brand or trade name, name of dealer, 
o and place of collection. : 
a Foreign Inert Pure 
B seed. matter. seed. 
a Sea Pl et UR | ae + 
Per ct. Penmet. Per ct. 
ALsIKE CLoverR (concluded): 
261 TCH DSCs 5. vege eine semen on weet Se akc. acme 12.64 De 82.36 
Elmore Milling Co., Oneonta. 
385 BATTC VARA. toes et Lee cheat cm Slee eee ZOO Werle: 96.91 
ah L. Dillon, Salem. 
383 Paney.. 30 cca ie. te to dO. ORE 49 40 99.11 
Webster Pratt, Buskirk Bridge 
389 5) Dag Aa Scr A 2c, i eo Naa nl ge RA 8 Aesop 45.01 8. 46.99 
H.S. & J. 8. Shippy, Hudson Falls 
185 u AUTEN Ee), Se eel A, See Ie Ree aN rope mean 2.01 .20 97.79 
James Vick’s Sons, Rochester. 
278 Port) Alsyike rye oy. 2 leek hee eas ie vad deed Jot .10 99.53 
I. S. Matthews Sons, Binghamton. 
CANADIAN BLUE GRASS: 
372 Cana) Bhie 'Grass:. 2400. S56. oe ee 3.91 12. 84.09 
Chas. W. Witbeck, Schenectady. 
260 1 (03.2) eerie cas BRA aes este We Te re it er 9) 2.45 2. 95.55 
Elmore Milling Co., Oneonta. 
258 @ibadian iPitie Graka x02. oP an vaees ee 2.81 ie 92.19 
Chas. F. Saul, Syracuse. 
177 Canadian Blue Grasssqs cs le sae eee 1.03 2.10 96.87 
Briggs Bros. & Co., Rochester. 
Sy(l CO iniiax’ 3-5 ee Oe RR ee ee ass a ee 4.85 8. 87.15 


Chas. W. Whitbeck, Schenectady. 


Crimson CLOVER: 
373 Crimson (Cloverts..c0 isos os a eee 1.20 ae 95.80 
Chas. W. Witbeck, Schenectady. 


Kentucky Biure Grass: 
257 Kentucky#Blne (Grass: tore. Wasa ee eee 22 Be 96.78 
Chas. F. Saul, Syracuse. 
252 KentuckypblueiGrasssen as eee eee .19 5, 94.81 
Craver-Dickinson Seed Co., Binghamton. 
178 Kentucky{ Blue*Grass: choo. 20420. Pe ee mil .90 98.99 
Briggs Bros. & Co., Rochester. 
186 Kentucky Blue"Grasst). 2. 25.2 sas Soe tee .14 2.80 97.06 © 
James Vick’s Sons, Rochester. 
182 Blue.G@rass 26 5b ieee Ak oe eae Ree .38 .90 98 .72 
Maurer-Haap Co., Rochester. 
Rape: 
180 IMISSER <TNe. MR. SERA SO SI BES a RE None. .90 99.10 


Briggs Bros. & Co., Beacested 


Rep CLovER: 
204 Weerbrand eer sc) crdo srs se a Mes RA Sr 1.47 30 98.23 
Hogle Milling Co., Malone. 
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Report oF ANALYSES OF SAMPLES OF SEEDS (continued). 
ComposITION. 
So Kind of seed, brand or trade name, name of dealer, 
© and place of collection. 
a Foreign | Inert Pure 
8 seed. matter seed 
mM 
Perct. | Perct. | Per ct 
Rep Ciover (concluded): 
276 PRCGUNLAITIN GENS Seon eae ates eee ne a a then oe 18 .40 99.42 
I. S. Matthews Sons, Binghamton. 
387 (AIase MAmInNO tir acts tne Geers cease oe i535) ie 97.45 
Braymer & Cullin, Granville. | 
352 (CHEB TUTE c08 e Te OR UE HE Sey oleh 55: 2.20 97.25 
John A. Reynolds, Albany. 
376 (Chorcep Viedsuims sy yee eee oes Ue eee 1.21 .20 98 .59 
C. G. Clark, Westtown. 
384 (Crowe Viammothera stn on tne eee 26 a5) 99.24 
Webster Pratt, Buskirk Bridge. 
377 Grown MedtnmlO4 eee fe ee as Bak its | 2.41 30 97 .29 
Hallock & Nichols, Washingtonville. 
266 TIVE TDS EARP eign hate SEN UAE a | 58 20 99.22 
Elmore Milling Co., Oneonta. 
368 RGISE TALS EAN Ces een Ne eo as Ree eS eS Men 4.80 2.40 92.80 
Jansen & Shuestis, Fonda. 
PKA JEWS SiPIY UEC CTT ee ie RA de SR aa tbe a 3.15 .70 96.15 
I. S. Matthews Sons, Binghamton. 
357 Guaranteca Marrero en hk ck a ek 2.10 1% 96 .90 
Becker & Co., Central Bridge. 
175 INLET ee re ee eek nite SAaEk lye .80 99.03 
C. A. Session & Son, Palmyra. | 
356 Parseonu vam oth lO Qn ys oh oe eee | .92 .50 98 .58 
Becker & Co., Central Bridge. 
265 Tengen ¥ Po ata Se Gye eae ee ae eats 3.97 I; 95.03 
Elmore Milling Co., Oneonta. 
272 RECEC1OVeE See acts tee © eee ee .66 .20 99.14 
F. L. Jennings, Elmira. 
154 Royale Medien tec Suse ae tee ee ae RATS 1.44 .60 97 .96 
Chaffee, Rowe & Kennedy, Castile. 
264 ATA ay. oe Ua RR Et NE de ae a ate 4.45 TES 94.55 
Elmore Milling Co., Oneonta. 
Rep Top: 
355 NcerBrandph tes, S298 aus tric me ee eens te Al tip 94.59 
H. W. Gordinier & Sons Co., Troy. 
262 Bclipsembancysp is mace oe coe eee .86 4. 95.14 
Elmore Milling Co., Oneonta. 
386 DE UAC. oe Bat OS SL Ie OSs Goa oR A ie Mee Since ante 4.56 2 93.44 
aes L. Dillon, Salem. 
375 HAN CYA ptr rere ree eRe nies eee eee 60 4, 95.40 
C. G. Clark, Westtown. 
181 Globevbran dryer Beis ee seek o hari yea ee .06 50 99.44 
Maurer-Haap Co., Rochester. 
187 Hed PROM NG RASS Cay ue, Soop fe cea poner eRe mga Tea) 2.30 96.C9 
James Vick’s Sons, Rochester. 
102 INCE RESTATG Reset re icine eee ee eee .40 2.50 97 .10 
J. H. Fairchild & Son, Portville 
183 1 Risto | MI Cray a} ate Beas ay Sper eee Geel escent iaees  aees .49 | 36.50 63.01 
Maurer-Haap Co., Rochester. | 


160 Report oF THE DEPARTMENT OF BoTrany OF THE 
REPORT OF ANALYSES OF SAMPLES OF SEEDS (continucd). 
: ComposiTION. 
%, Kind of seed, brand or trade name, name of deaier, — 
i) and place of collection. 
[y Foreign Inert Pure 
g seed. matter. seed. 
mM 
IPersch: Per ct. Per ct. 
TIMOTHY: 
363 Taner aie, 5 Oty clarcho leo aEI ER ERODE TERE Ob OOM 24 .20 99.56 
Jansen & Shuestis, Fonda. 
211 An chorbrandmersac ea, ces ces shoe 91 .20 98.89 
Gilbert & Nichols Co., Fulton. 
171 ATTOWPD TANGA. SAL vo a be etn oa ee 34 20 99.46 
G. C. Dorsey, Geneva. 
381 IATLOW ARR es ahr nan a oe ee .09 20 99.71 
W. F. Weston, Fishkill Landing. 
354 isons BranGdeen an aoa cid eae See 88 2.50 96 .62 
H. W. Gordinier & Sons Co., Troy. 
361 Bin COMB TATE ese res ae eee ee A Se as .02 10 99.88 
Jansen & Shuestis, Fonda. 
251 Blue:S tring’ Globes: soe ee eee eee eee Trace. .30 99.+ 
Craver-Dickinson Seed Co., Binghamton. 
161 1 B10) se ees ke eRe ee eee Rene pon mnt. 6 bn .40 .30 99.30 
J. C. MeVean, Scottsville. 
152 GlobesBrightitiulledhe ee eee eae .14 | Trace. 99.+ 
Briscoe & Tupper, Churchville. 
254 CHOICE eT eae tS, AN eNotes Trace .50 99.+ 
Chas. F. Saul, Syracuse. 
359 Colonial ee ee er a ene enon eae 42 30 99.28 
Plank & Righter, Altamont. 
176 JO ISAM 5 oo) 3 Seg aetnd een RE CoC aE ENE OIG °c .30 1.10 98.60 
John De Frine, Williamson. 
209 1 BCAA (IR MEY 5 Fs cs Jk Oo he CARO ok MG ERO CaO .89 50 98.61 
Louis Bush, Lowville. 
267 Biclipse Se Point ea eee eee eee 43 60 98 .97 
Elmore Milling Co., Oneonta. 
369 EIClippse seared eric os ois tee o eteneeucee etioe 1.04 iL 97 .96 
Chas. W. Witbeck, Schenectady. 
157 J Ba ESTATE lo com, Gnioine Dee eee Ae eee 12 .10 99.78 
E. B. Osborn, Mount Morris. 
202 GlobesBricht Hulledtee rena senate Sete ee .05 40 99.55 
Norwood Feed & Supply Co., Norwood. 
201 GlobeyBrandhy teed oe on Se ayo ee .04 .60 99.36 
Norwood Feed & Supply Co., Norwood. 
167 Globe sBrandiy ye pees oS cee Cee eee .20 10 99.70 
H. S. Schoonmaker, Seneca Castle. 
362 GlobetBrands?. 2s dokes fete eee ee eek ene .04 .08 99.88 
Van Epps & Dunn, Fultonville. 
159 Golds Brand eee Ac Sie cs eat eee eee .22 30 99.48 
Ryan Bros., Le Roy. 
270 Goldy Brand see, - vases Se ere Cone ae 36 .20 99.44 
A. F. Landers, Whitneys Point. 
374 GoldeBrandiaes pos de co's La sen ne eC CCE 14 .20 99.66 
J. W. Halliday, Unionville. 
168 HomeiGrownik. a. hase: fis Bot ades see eee iba 7Al) .30 98. 


Dorchester & Rose, Geneva. 


Sample No. 


— 
or 
lor) 


172 
275 
364 
274 
382 
255 
151 
365 
101 
153 
188 
203 
269 
273 
351 
208 
360 
174 
388 
158 
205 
179 
268 
103 


Kind of seed, brand or trade name, name of dealer, 


and place of collection. 


Timotny (continued): 
Honor Brands 20 00) elehio inne erties womenies 


J. J. Martin, Perry. 


AN eh RSS Ae ee DE LA AU AHERN Ss SaaS 


RIRISEICE a he ee RN RRR. sek tae, Gen bf 


Aai Guernsey, Lisle. 


JSG 1h (EIS Hiniceta oe a8 tino clo oeom cid Olaicd acan 


Jansen & Shuestis, Fonda. 


WA ENG Yess sy eterens res aake Sh st ohatte lo talatate tate Pa tare retell. 


William J. Davis, Ithaca. 


GED ETUY cece ee teas kee Ram eee me 


J. P. Skiff, Buskirk. 


Onondaga. ee thts Lee mie ee tie tala 


Chas. F. Saul, Syracuse. 


Pan -AMeriCantte sae ct ce srs ens onreta tin wear 


F. T. & E. H. Miller, Byron. 


PANNA ETICAI fae ci orore era teed atieteteyctorabere tetaite 


Jansen & Shuestis, Fonda. 


PTATHVOUINVES NS rere yt soar on aie ape ce ae oe rotate avo toe a tad 


Edwin A. Bagg, Conewango Valley. 


Rinemireemerands. toe, a sn scraciaicss ioe etiacie csice 


Chaffee, Rowe & Kennedy, Castile. 


Piney ireevbrandmas et. ich eleior teas whether. Ghoniee. 
Brewster, Crittenden & Co., Rochester. 
PineeLreevSrande tse eet ok hereon 


George G. Ramsey, Ogdensburg. 


Pineehrees rand seeker itot i sbdabot steel antens 


Robert Nichol, Rocksbury. 


PinewlreesBsrand ys psa a retoncesteh stad crore havheneneyetn 


Chas. L. Babcock, Addison. 


Pinev Lreevs randy. sie te cio ot larei het takekpaterotelarapons 


John A. Reynolds, Albany. 


ROVG pe tyes Accra a Sie ote rants. Meus aya oie. 


D. B. Abrams & Co., Gloversville. 


Squares ly ealey ss eevee eases caches Sol fellas > 


C. A. Session & Son, Palmyra. 


STE DISA ly SSeS ule a cle ria awiero porns Ubior odors 


Braymer & Cullin, Granville. 


SUPERMAN Ney stersiere eer ai nis Sonstel iene ately srover sy 


A. N. Stewart, Livonia. 


Weri-best. | Visisrandise mare Aer yf r crete inset ences 


Smallman & Spencer, Malone. 


WigSikit cn. Byeeceah- cat ores. ihn eect: ceomneyevan hers (ass 
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REPORT OF ANALYSES OF SAMPLES OF SEEDS (continued). 
ComposiTion. 
Peeede inate RE neal 
~ Perct. | Pert. | Per ct. 
.80 .20 | 99. 
.04 .60 | 99.36 
ll .10 | 99.79 
.38 .20 | 99.42 
.32 .15 | 99.53 
.68 .20 | 99.12 
14 .50 | 99.36 
.39 | Trace. | 99.+ 
.62 .25 | 99.13 
.02 .40 | 99.58 
.32 .20 | 99.48 
.02 .10 | 99.88 
.08 .50 | 99.42 
.26 .40 | 99.34 
.19 .60 | 99.21 
.17 | Trace. | 99.5-++ 
.53 .40 | 99.07 | 
.07 .20 | 99.73 
34 .30 | 99.36 
.19 .20 | 99.61 
.32 .30 | 99.38 
1.53 .60 | 97.87 
38.90 3.80 | 57.30 
SR eee Peet at on ee tere chara ae tN eIA oa .81 .50 | 98.69 
.24 .30 | 99.46 


RIM OLY Ee aerate bere areer se eeer steko isis 


W. E. Shaeffer, Lockport. 
1] 
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REPORT OF -ANALYSES-OF -SAMPLES OF SEEDS (concluded). 


ST ST 


; ComrosiTIon. 
Zz Kind of seed, brand or trade name, name of dealer, ——— 
2 and place of collection. 
a Foreign Inert Pure 
q seed. matter. seed. 
mM 
Per ct. Per ct. Per ct. 
Timortuy (concluded): 
105 APN OL Dic. Mee eee Coe harass. Ge tee .05 10 99.85 
A. G. Johnson, Jamestown. 
106 EURO RY cc. eee meee Rite icies etohic Gn eae 15 .20 99.05 
Henry & Missert, Buffalo. 
155 ARI VaiYO18 aN korg SA G Ges fee Sane Mam terrane ye rs Nata tat 1.16 .30 98.54 
LeRoy Power & Milling Co., LeRoy. 
160 ARTTEN GTR CN pte pc maa Oak BER RR SCRE es ae AN er 17.10 1 81.90 
Charles Olmsted, Livonia. 
163 PIOUS ets per iat Rotana ate ee has Boe 6.93 1.50 91.57 
Walter H. Clark, Avon. 
164 LiMOthy sa |. Be ay tek ee eto ae ee 3.69 .70 95.61 
Frank Minahan, Honeoye. 
165 WiMObh ye, MPL a eee oe woop bee an foie 24 10 99.66 
Alexander Davidson, Canandaigua. 
VETCH: 
379 SUNGWION 4./cP: Sic alee ae ke Eine oe 13 ite 98 .87 
W. R. Perkins & Co., Newburgh. 
380 Winters: | aie cate ape mic mice cnc eer aS 25.66 1.60 72.74 
W. R. Perkins & Co., Newburgh. 
WHuitE CLOVER: | 
263 Cascade. Remteren is Rance ace ashen eet eee 4.65 2.50 92.85 
Elmore Milling Co., Oneonta. 
370 CHEERY. A HAIR ck tie ee entre Solara 16.32: 10. 73.68 
Chas. W. Witbeck, Schenectady. 
280 Wihite Clover rth ny Gin rye tore ne oiniee .28 .60 99.12 
I. S. Matthews Sons, Binghamton. 
279 iWihite;© loverieia/ a8 ten cue lice bec ae Bee .56 1.20 98.24 
I. S. Matthews Sons, Binghamton. 
184 Wihites@lovert =f jist wick ccs cn cre eee ee .49 10 99.41 
: James Vick’s Sons, Rochester. 


RELATIONSHIP BETWEEN ‘“‘ WEIGHT” AND ‘‘ COUNT” METHODS 
FOR DETERMINATION OF PERCENTAGE OF PURITY OF SEED. 


In order to eliminate the time-consuming task of finding the 
number of crop seeds in a given weight of the sample, it seemed 
necessary to establish some “ standards ”’ as to the number of seeds 
per unit weight for the various kinds of crop seed. In view of 
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the fact that the number of seeds in any given weight of seed may 
vary considerably, it was evident, that, if such standards for the 
agricultural seeds could be formulated, the question might be 
raised in any case as to the facts in regard to that particular 
sample if the percentage of purity was determined on the basis 
of an average number of seeds per unit weight for that kind of 
seed; for this reason actual counts were made in all official 
samples as noted on p. 157. 

In pursuing the laborious task of finding the number of seeds 
per unit weight in each sample analyzed, many facts of interest 
and importance emerged. The number of seeds per unit weight 
in any one kind of seed was found to vary widely. In the case of 
two samples of high grade alfalfa seed the number of seeds per 
pound varied from 213,000 to 250,000. In two samples of pure 
spring vetch, the number of seeds varied from 475 to 800 per 
30-gram sample. In other kinds of seed the variation was equally 
great. To a certain extent the number of seeds varied with the 
grade of the seed. This variance in the number of seeds in different 
samples can be attributed to a number of causes and conditions, 
chief among them being the size of the seed, which depends upon 
the locality in which it is grown and the more or less favorable 
character of the season during which the seed was harvested ; 
therefore, the number of seeds per unit weight may vary from 
year to year, and standards for one season would not necessarily 
be even approximate for official results for the following seasons, 
and could not be applied, with any degree of accuracy, to all 
samples collected during any one season if they represented seed 
from the harvest of two different seasons, or different localities. 

Kajanus* in his work on germination tests of the different 
colored seeds of red clover found that yellow and brown-colored 
seeds appeared about equal in weight, but that violet-colored seeds 
were much heavier. 

The writer made a number of counts upon red clover samples 
to find the relative percentage of violet and yellow-colored seeds. 
The percentage of yellow-colored seed was found to be higher than 


* Landw. Jahrb. 41: 527-533, 1911. 
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the percentage of violet-colored seed, and while the range of 
difference is fairly constant in samples from one season, in 
samples from different seasons the percentage of violet-colored 
seed would be increased or decreased ; and with this change there 
would be a variation in the number of seeds per unit weight. 

In grass seeds, especially redtop and blue grass, the number of 
seeds per unit weight varied greatly and followed closely the 
grade of the seed. In two samples of redtop seed the number of 
seeds varied from 8,500 to 14,500 per gram. Extra clean red- 
top seed gave a much higher number of seeds per unit weight than 
did the poorer grades. The number of seeds per gram in timothy 
seed depended upon the extent to which it was hulled. Seed that 
was nearly hull-less gave a count of 3,010 seeds per gram, while 
seed with hulls still adhering gave a count of 2,600 seeds per gram. 
It seems certain, then, that standards per unit weight would be 
necessary for each grade of seed, and it would be desirable to deter- 
mine into which grade of seed the sample of grass seed under con- 
sideration belongs in order to arrive at a fairly accurate purity 
percentage. 

A comparison of the two methods, by weight and by count, 
as employed in the determination of purity percentage, was of 
much interest since it showed the possible cases in which the two 
methods gave widely different results. The seed impurities from 
samples were both weighed and counted and results showed that 
in every case where the seed was well cleaned and the seed 
impurities were about the same size as the crop seed, even if they 
represented several species, the two methods agreed quite closely. 

It was found that the lower the grade of the seed and the less 
the amount of cleaning it had received, the smaller in size were 
the seed impurities and consequently the higher was the percentage 
of impurity by count as compared with the percentage of im- 
purity by weight. The smaller and lighter the foreign seeds are 
with respect to the size and weight of the crop seed in which they 
are found the greater is the variation in the two methods, the per- 
centage of impurity by count increasing more rapidly than the 
percentage by weight as the relative size of the impurities de- 
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creases. When the foreign seeds are of all sizes, both larger and 
smaller than the crop seeds, or when they are approximately the 
same size and weight as the crop seeds, the two methods agree 
closely. 

A comparison was made of the time required to secure a com- 
plete report upon a sample when both methods were employed; 
and the conclusion was reached that, even if standards could be 
derived, which seems hardly possible in some cases, the deter- 
mination of purity by count would be more time-consuming than 
by weight. If the number of seeds per unit weight for each sample 
was determined as a basis upon which to derive the purity per- 
centage of that sample the time required to analyze seed by the 
count method would be almost prohibitive to that method. 

The following table gives the average number of seeds per unit 
weight for the common crop seeds designated in the law as agricul- 
tural seeds. These results are the averages obtained by counts 
made upon samples of seed obtained upon the open market by the 
seed inspectors. 


TasLe II.— AveracGe NuMBER OF SEEDS PER Unit WEIGHT FoR ‘‘ AGRICULTURAL 


SEEDs.” 
Num- 
Num- | Num- | ber of | NUMBER oF SEED PER Pounp. 
Kinp oF Crop ber of | ber of | seed in 
SEED. samples | seed per| regula- ; 
counted.| gram. tion Maxi-_ | Minimum. Average. 
sample. ee: 
Av. Av. 
ANG alia jcesece ots. 30 501) 2,505) 244,944, 223,192) 227,254 
Alsike clover....... 19} 1,595) 3,190) 732,564) 657,720) 723,492 
Canada blue grass... 10} 6,138) 6,138) 3,197,880} 2,476,656) 2,794,197 
Crimson clover..... 8 322 1,610 180,625 127 , 482 146,059 
Kentucky blue grass 7} 4,910; 4,910) 2,687,580) 2,086,560) 2,227,176 
Orchard grass. ..... 4 1,318) 2,636) 943,488 564,732) 597,845 
Rape, Dwarf Essex. 3 242) 2,423) 113,400} 105,688) 109,771 
Rediclovyer4 24 +7.6/ 25 673} 3,366) 347,004) 273,067) 305,272 
Rediopsrm cient. 19} 10,020} 10,020) 6,599,880) 3,755,808] 4,545,072 
‘isn dian 4 dacs oak 35} 2,775) 5,550} 1,474,200) 1,095,444] 1,258,740 
1 Vetch, spring...... 2 21 637 12,067 7,166 9,526 
2 Vetch, winter... ..| 5 34, 1,019 15,921 14,787 15,422 
White clover....... | 8} 1,572) 3,144 789,264; 662,256) 713,059 


1 Spring, or common, vetch, Vicia sativa. 
? Winter. hairy, or sand, vetch, Vicia villosa. 
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DISCUSSION OF THE RESULTS OF THE INSPECTION AND ITS SIGNIFI- 
CANCE TO NEW YORK FARMERS. 


The number of official samples collected during the first six — 
months in which the law was in force is not large enough to 
permit of very definite conclusions; however, it is important to 
know that slightly over 20 per ct. of the samples analyzed did not 
meet the requirements of the law, that is, they contained over 3 
per ct. of foreign seeds by count and were not so labeled. White 
clover, winter vetch, alsike clover, orchard grass, Canadian blue 
grass and red clover in the order named were the most frequent 
violators. 

While it is not within the province of the Station to decide 
upon any moral or legal phase of the seed law, it seems advisable 
to point out that the present seed law simply requires that agricul- 
tural seeds shall not contain over 3 per ct. foul or foreign seed by 
count, unless the per centum of such foul or foreign seed is 
plainly marked or labeled on the container. Every farmer 
should know that an allowance of 3 per ct. impurity by 
count affords ample opportunity for the introduction of a 
large number of noxious weeds upon the farm. If alfalfa or 
clover seed were sown at the rate of ten pounds of seed per acre, 
the 3 per ct. impurity by count would permit the introduction 
of approximately 62,566 weed seeds per acre, or about one and 
one-half seeds per square foot. In the case of dodder such an 
introduction would be a serious one. It is therefore evident that 
the purchaser must rely upon his own ability to judge of the 
quality of the seed, since the law does not designate or require a 
reasonable freedom from dodder seed, or a certain freedom from 
inert matter, and consequently affords only a partial protection. 


II, ANALYSES OF SEED SAMPLES RECEIVED FROM 
CORRESPONDENTS. 
INTRODUCTION. 
It is the primary purpose to present, in Part IT of this Bulletin, 
the results of seed tests made upon samples of seed that have 
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been sent to the Station by correspondents during the past year, 
and also to discuss the seed-trade conditions in this State as re- 
vealed by the samples submitted for analysis. The results of these 
tests do not have the range and accuracy of those secured by the 
official inspection; however, the results no doubt reflect very 
aecurately the condition of the seed sold upon the open market, 
since the samples were received from all parts of the State and 
from many of the larger seed companies. Such seed examination 
is done free of charge to residents of the State if samples are 
received not too frequently from one individual. During the 
past year 1,140 samples of seed were examined and reported upon. 

Samples received prior to June 24 were examined by Miss 
Minerva Collins (now Mrs. Richard Wellington), Assistant 
Botanist, who resigned June 30, 1912. 


PURITY TEST. 


The value of a purity test depends almost entirely upon the 
manner in which the sample submitted for analysis is taken, 
and whether it represents to the fullest extent the bulk of seed 
from which it was drawn. A seed sample to be of value for ex- 
amination should. be a composite sample taken from the entire 
bulk of seed, whether in a bin or in bags, and should weigh at 
least 2 ounces, 

The number of samples received during the past few years 
has reached such proportions that it has become impossible, dur- 
ing the time available for such work, to give a detailed quantita- 
tive report upon any one sample. However, in all cases a practi- 
cal report relating to the presence of noxious weeds, adulterants, 
and general appearance of the sample is given. ‘Such general 
reports are often supplemented by a note at the bottom of the 
report sheet in cases where it seems warranted. 

Many of the samples sent for examination were entirely too 
small for a dependable analysis. Some small samples, which 
showed the seed to be apparently pure, might have revealed the 
presence of noxious weed seeds if a larger sample had been sent 
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for examination. Attention should be called to the undesirability 
of accepting as a final guide to quality the small packets of seed 
put out by some seed dealers as representative advertising samples 
of the seed sold by them during the season, since it has been 


found that in many cases such samples do not represent fully the 
seed sold. 


GERMINATION TESTS. 


Germinability is of as much interest as is purity and in some 
cases of more importance, but tests for germination may and 
should be made by each individual farmer or seed-grower. Such 
tests are easily made by the use of simple, home methods which 
are very reliable and are fully described in Leaflet M, of this 
Station, which will be sent upon request. 

Germination tests reveal the presence of old seed which may 
have been mixed with new seed as a means of disposing of the: 
former, and also give the percentage of strong seeds, which 
can be used as a guide at seeding time. Many requests are re- 
ceived for germination tests, but owing to the fact that the Sta- 
tion is not equipped to make large numbers of tests it seems 
necessary to refuse such requests. Really, the Station should not 
be asked to make such tests, as they are so easily carried out at 
home. 


ADULTERATION, 


Adulteration of crop seeds, while becoming less common in the 
State, was occasionally encountered in alfalfa samples, and in 
samples of hairy vetch seed. Seven samples of alfalfa were found 
to contain a considerable amount of some yellow, foreign seed 
broken into pieces about the size of alfalfa seed. ‘This material 
was of a lighter color than alfalfa seed, irregular in shape and of 
such size that it passed through a sieve of 20 meshes to the linear 
inch, used to remove dodder from alfalfa seed. It seems very 
evident that this material was added intentionally. 

One sample of alfalfa seed was found to contain 13 per ct. of 
dead seed which had been used as an adulterant. Several other 
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samples contained varying amounts of dead seed but not to so 
great an extent. 

Sand or crushed rock was found as an adulterant in four 
samples of alfalfa seed. One of these samples contained 2.5 
per ct. of crushed rock, and another sample contained 1.8 per 
et. of sand. oth of these adulterants were readily removed by 
the use of a sieve such as would be used in cleaning alfalfa. 

One sample of alfalfa contained 13 per ct. of inert matter, 
consisting of broken seed, sticks and dirt, which had undoubtedly 
been used as an adulterant. 

HKighty-three per ct. of the samples of hairy, winter, or sand, 
vetch seed examined, were found to be adulterated with seed of 
spring vetch and other vetches. One sample was found to contain 
over 25 per ct. of spring or common vetch. 

It is quite probable that many of the failures with hairy vetch 
that have been reported by orchardists and grape growers in this 
State have been due to the adulteration of this seed with old, 
dead seed, low-grade screenings and seed of other vetches, or to 
the presence of hard seed which is incapable of germinating, as 
has been revealed by germination tests. 

Some of the supposed cases of winter-killing with winter vetch 
have been found to be due to the adulteration of the seed with that 
of spring vetch, which will not withstand the winter. 

Several samples of alsike clover were found to contain yellow 
trefoil seed to such an extent that adulteration was suspected. 
One sample of alsike clover contained 17 per ct. of yellow trefoil 
seed, but upon investigation it was found that it was a case of 
natural mixture, owing to the field in which the seed had been 
grown being badly infested with yellow trefoil. 


IMPURITIES. 


From the examination of seed samples and a study of the 
occurrence and introduction of weeds into the State it seems that 
in many cases the solution of the weed problem depends upon 
the use of pure seed. The number and variety of seed impurities 


170 


Report OF THE DepartMENT oF Borany OF THE 


found in crop seeds is no doubt largely due to the production of 
seed as a secondary feature of the culture of the crop. 

The following table gives a complete list of the foreign seeds 
or seed impurities found in samples analyzed, with the number 
and kind of samples in which they were found: 


TaBLeE IIJ.— ForriGn SEEDS FounpD IN SEED SAMPLES AND THE NUMBER AND KIND 
OF SAMPLES IN WHICH THEY OCCURRED. 


NAMES OF FOREIGN SEED. 


Number of samples examined 


Alfalfa (Medicago sativa L.)............... : 


Alfilaria (Erodium cicutarium (L.) L’Her.). . 
Alsike clover (Trifolium hybridum L.)...... 
Ax seed (Coronilla scoparioides Koch.)...... 
Barnyard grass (Echinochloa crus-galli (L.) 

Beauv.) 


Bindweed, black (Polygonum convolvulus L.). 


Bird’s-foot trefoil (Lotus corniculatus L.).... 
Black-eyed Susan (Rudbeckia hirta L.)...... 
Black medick (Medicago lupulina L.)....... 
Bladder ketmia (Hibiscus trionum L.)...... 
Blue field madder (Sherardia arvensis L.)... 


Blue grass (Poa pratensis L.).............. Sia 


Bull thistle (Cirsiwm lanceolatum (L.) Hill). . 
Burdock (Arctium minus Bernh.).......... 
Bur clover (Medicago hispida Gaertn.)...... 


Buttercup (Ranunculus bulbosus L.)........ a" 


Canada thistle (Cirsium arvense (L.) Scop.) . 
Caraway (Carum carui L.) 
Catnip) (Nepeta catara Ii.).. ..22-2.. 26. - 2 - 
Chess; cheat (Bromus secalinus L.)......... 
Chicory (Cichorium intybus L.)............ 
Cinquefoil (Potentilla canadensis L.).. 
Cinquefoil (Potentilla monspeliensis is ee 


Cleavers (Galium aparine L.).............. be lees 
Cleavers (Galium mollugo L.) ............. am MP (achad Fok: Foes IG 
Cockle (Agrostemma githago L.)........... fest A ae a 
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Corn chamomile (Anthemis arvensis L.)..... 
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TaBLeE III (continued). 
a 


Kinp oF Crop SEED. 


Names OF FoREIGN SEED. 


Number of samples examined....... S54 Mee 
Cow herb (Saponaria vaccaria L.).......... 
Crab-grass, small (Digitaria humifusa Pers.). 
Crab-grass, large (Digitaria sanguinalis L.).. 
Cranesbill (Geranium carolinianum L.)...... 
Cranesbill (Geranium dissectum L.)......... 
Cranesbill (Geranium pusillum Burm.)...... 


Crimson clover (Trifolium incarnatum L.)..)... 


Dandelion (Taraxacum — erythrospermum 


INSSG oie) (2 Pet Oa nee ations © GeeEC eae Ak Batam ae [res 
Darnel (Lolium multiflorum Lam.)......... ae 


Dock, curled (Rumez crispus L.)........... 
DGela (Rner spp) vise sea ee sosvcestthe © bees 
Dodder, clover (Cuscuta epithymum Murr.). 
Dodder, field (Cuscuta arvensis Beyrich.)... 
Ergot (Sclerotia) (Claviceps sp.)............ 
HELIA OGAL ISP aaa: ckseet ob a Ad wel ee Sr not on AE 


Evening primrose (Onagra biennis (L.) Scop.)|... 


False flax (Camelina microcarpa Andrz.).... 
False flax (Camelina sativa (L.) Crantz.).... 
Foxtail, green (Chaetochloa viridis (L.) Nash.) 
Foxtail, yellow (Chaetochloa glauca (L.) 

SCIPS Pas Piero esas Beh d eres Acccncdpte ot bins 
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Grass (Roagceagispp) in. taser 4 22s Rds se 
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Hare’s ear (Conringia orientalis (L.) Dumort) 
Heal-all (Prunella vulgaris L.).............- 


Hedge mustard (Sisymbrium officinale L.)...|.. 


Hoary cress (Lepidium draba L.)........... 
Johnson grass (Sorghum halepense (L.) Pers.) 
Kidney vetch (Anthyllis vulneraria L.)...... 
Knot grass (Polygonum aviculare L.)....... 
Lady’s thumb (Polygonum persicaria L.)... 
Lamb’s quarters (Chenopodium album L.)... 


Lentil (Broum.lens L:)..12.. J8 1. ik. So nF 


Mallow (Malva rotundifolia L.)............ 
Mallow, false (Malvastrum coccineum Gray). 
Mallow, whorled (Malva verticillata L.)..... 
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White clover. 
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| is | Kentucky blue grass. 
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TABLE III (continued). 


Kinp oF Crop SEEp. 


> 
ea) 
° 
NAMES OF FoREIGN SEED. A= Fy 
be = a 
3 Vigt a 
: S| .| 5 }q-a 2 
P| i Bias : a} > 
se 1 OS el Sales 
S19) 8\iala |3l-s 
= ee o cst 
AIG ieb idle [ale 
Number of samples examined............. 621|170)150, 96) 17) 14) 14 
Maple-leaved goose foot (Chenopodium hy- 

[Wins ATTIRE) ee cy Ba ROAD et Siok Asay eS eo Ae CAM eal A. gs yctars ee 
Marsh elder (Iva xanthifolia (Fresn.) Nutt.).} 25) 1)...)...)....]...)... 
Marsh spike grass ( Uniola latifolia Michx.).| 1]...|...|...|....]...]... 
May weed (Anthemis cotula L.)............|... 12), FAalewitiling M4 il 
Meadow fescue (Festuca elatior L.).........|... Lee tec Hl ka tet len eS Rete 
Mielilotus sp Dir rtit cls trot. esfetrolats ie bierstae Ghee esos ileieeya| eee ae 
Melilotus, slender (Melilotus gracilis D. C.).| 1}...]...!...)....1...]... 
Millet (Chaetochloa italica (L.) Beauv.)..... DOs Oly Le ee eee 
Moth mullein (Verbascum blattaria L.)......)...}... I cent tee el lay 
Mustard | (Brassicaispp>) sane eeee aoe 105/620) 0) 3 ere |e 
Mustard, black (Brassica nigra (L.) Koch.)..| 6]...|...}...|. is 
Mustard, tumble (Sisymbrium altissimum L.)| 1)... a 
Mouse-ear chickweed (Cerastium vulgatum 

Se RE ees oi cee tet oR a Sic trea ack iy ap Ale lle. 
Narrow-leaved hawk’s-beard (Crepis tectorum 
Niger seed (Guizotia abyssinica Cass.)......|...|... Wer crest tec Rete et 
Night-flowering catchfly (Silene noctiflora L.).| 25] 49) 10} 36) 5}...]... 
Old witch grass (Panicum capillare L.)..... CLO P2| erS| e5| Gesales - 
Oxeye daisy (Chrysanthemum leucanthemum 

1D) eee Cee RN Berea aeee a Pan 2g nh 14 aa Slee | el a2) 2 ee 
Paspalum (Paspalum setaceum Michx.)..... CAP ea el rare leecrcrc fae ep 
Penny cress (Thlaspi arvense L.)........... tL ease oes 
Pepper-grass, apetalous (Lepidium campestre 

(ED GRE Br) Webs a. Reet ere cee ETO au AlN soll oe 
Pepper-grass, wild (Lepidium virginicum L.).| 5) 3} 67) 11} 11) 3).. 
Picris (Picris hieracioides L.).............. 0) RPP le ellscs tlcac|ise 
Picris; oxtongue (Picris echoides L.)........ 11233) Aen eS hele 
Pigweed (Amaranthus spp.).............-- LOO MLL AL) Ori 4S ee 
Pigweed, slender (Amaranthus hybridus L.)..| 11) 30]...}...)....]. 
Pigweed, rough (Amaranthus retroflecus L. Nealire 2 ; QDs See Ee 
Pimpernel (Anagallis arvensis L.)..........|... bevel werileeel ae 
Plantain, buckhorn (Plantago lanceolata Ee 163 137 26] 51] 15] 3). 
Plantain, Rugels (Plantago rugelii Decne.).. 32| 20} Gl Gl Sle. 
Plantain, broad-leaved (Plantago major Ts ne 21 A433 QO) E salah z 
Plantain, large-bracted (Plantago aristata 

Miachrxs) Sc fine eictas. ssn eielen| dis ahs. nedetoitia chalet 21). 


Poison hemlock (Conium maculatum L.).... 
Polygonum spp......... 
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TaBLe III (continued). 
Kinp or Crop SEEp. 
a 
2 | 2 
° ss g 
Names oF ForeIGNn SEED. £ 3 2 i 
be = a thors eer | 
, o loge a/ola|6 
S| -/8/93| |3|2 Bla 
d/3/Zlele |Elalel sla 
ra ° » |p 
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aljelelsilq jel(slels/S 
Number of samples examined............. 621/170|150) 96; 17) 14) 14; 13) 14) 31 
Prostrate amaranth (Amaranthus blitoides 

SVE T ays Fyre cel « S90 Gs SON A je eae SE Oa es [eee tae (een 
Ragweed (Ambrosia artemisiifolia L.).......| 14) 33]...]...]....}...]...]...]...]... 
Red clover (Trifolium pratense L.)......... Lo) ee ag es | be rae a. 
RedtopiCAgrotts alba ls.) osc. sf oc00s bf aso CH cal iE lait twee lc op cicllle cae 1D ea 
Roquette (Hruca sativa Mill.).............. 73) ae (aE, Se A Od Ai callers ais 
UShe umeusytenuts \Willld’s) sarieta ger. yetseietc| on ll secaa| eter: E aseillene ici Olea eal egecilieee 
Russian thistle (Salsola kali tenuifolia G. F. 

WEE NTeVAe foes. ae ee cata ce: Gila alee ales 
yeu (sceulercencalesia) mora utr ia ei ae Teall essen |ieteue lias alae Alves 
Sage, lance-leaved (Salvia lanceaefolia Poir.).| 9} 1)...|...|.. AGRA salte or 
Sage, lyre-leaved (Salvia lyrata L.)......... Gil ocnllouee rail ec ilo Eres 
Salt bush; Orache (Atriplex patula L.)....... 1 Beets eer” fe cen pore = bese or 
Sand bur (Cenchrus tribuloides L.)......... 2 aliases Slerertel 2 spa erae its Ae 
Serradella (Ornithopus sativus Butt.)....... We TOR hepa I ct ie ole Iara ee 
Sedeen(Carexispps) cree spe: sie eats ease Yee Pzalls al Ae lf ap ale 
Sheep sorrel (Rumez acetosella L.).......... 15) 73] 70| 58) 16) 3)...) 13) 10} 8 
Shepherd’s purse (Capsella bursa-pastoris 
anGlas) DVledics!. 3 02% Ae A DORE TU Re UE S| SBA 2a eS SIT ee 
Slender nettle ( Urtica gracilis Ait.)........)... aes Py Sl lie oka |e sora ae ber | Pe | 
Smart-weed (Polygonum hydropiper L.)..... Wie c Ole cece eal eee steel sear lei een 
Sorrel (Rumex acetosa L.)...............--. Blase e seal laatel se balee leds cae hee 
Spring etch Cy tCiasSala Ns cook oes os ba lleegle Kal emal ean eaelears NS Ret ee 
Spurry (Spergula arvensis L.).............- DE, SANGER, Ne eR Alay laid LY 
St. John’s wort (Hypericum perforatum L.)..|...|...|...|--. Ee eet | eee lene 
Star thistle (Centaurea cyanus L.).......... MD era feces iscsi eres: ers Pets ool eters | eer an tens 
Star thistle (Centaurea jacea L.)............ GPA eeveleoees es Ra ele: SRE. | eae 
Star thistle (Centaurea picris L.)........... Ey Ve | here tes || Genres eee emia. allot ella oc 
Star thistle (Centaurea repens L.).......... G0] Pe ates eo ete eerie eae esi lel serve Ph 
Star thistle (Centaurea solstitialis L.)....... Al elige 1 URS Fes al evel fare tee his 
Sow thistle (Sonchus oleraceus L.)..........]...|...|.-- AL ee oa le bee aed lise teevell eae 
Stick-seed (Lappula echinata Gilibert)...... 14| 17). Sls aa: [Ov AAs AL Ae 
Stink-grass (Eragrostis megastachya Link.)..| 1l|...|...|...)....]...[.-.[..-[..-[... 
Sulla (Hedysarium coronaria (Tourn.) L.)...| 5)...|...)...}.... valle Ba herein | ligne 
Sweet clover (Melilotus alba Desr.)........ ERI Petes | come le cers ts ceed hey me enced cera 
Switch grass (Panicum virgatum L.)........ Fetes etre lise stale eae | (oer cea antl ltepevrall Pass 
Timothy (Phleum pratense L.)............-. 101) 68)...| 84/.. Osler SIS. 789 
Trionema monogyna L.............++++5+: Geers lp palicnsrss|te Bale Balin oth coe 
Vervain, blue (Verbena hastata L.).........|... DER tesilre eves 1 be hesorcsl | tall leone 
Vervain, white (Verbena urticifolia L.)......J...| 1) 1j.. Wee 
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TABLE III (concluded). 


Kinp oF Crop SEED. 


A Pa 3 

2 @ |". 

° i 5 
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Number of samples examined............. 621!170|150] 96} 17] 14| 14) 13| 14] 31 
White clover (Trifolium repens L.)......... 15] 35 34 69S) a Saag 
White hoarhound (Marrubium vulgare L.).:| 1)...)...)...)....)...]... Mt | eo eeee 
Wild buckwheat (Polygonum convolvulus L.).|' 5) 3....|...)....)...]... 52 a ee 
Wild carrot (Daucus carota L.)............. 25) AO) Se role sal meio eS folate 
Wild lettuce (Lactuca canadensis L.).. By feel WP ke usd ie 1 ican fee betel bccn 
Wild radish (Raphanus raphanistrum ii ie DUR el fatoes Opes cpl lesen JU eee BAS ra Marts $l onc 
Wild vetch (Lotus americanus (Nutt.) Bisch. ); Seas ae SEY hoes bare hs Dab eae Ue baie oc! 
Willow herb (Epilobum angustifolium L.)...|...|... to ee | RE re eee ee 
Yarrow (Achillea millefolium L.).......... 1 Wienite |eter] kee edad’ ah I Saad Vests boy 
Yellow chamomile (Anthemis tinctoria L.)...|...|... OCH Nie) Wate aes Mea es FHA lise ie rie 

Yellow rocket (Barbarea barbarea (L.) 

IESG IVES) | Pera 8 Me nth Se Maple ote Se ae At PD ea ST eee ee Tih om 


NOTES ON PRECEDING TABLE. 


The bulk of the weed-seed impurities of commercial seeds 
consists chiefly of well known established weeds, yet such com- 
mercial seed is the natural channel for the introduction of other 
weeds less well known in New York. This is especially true of 
imported seed or seed from the western states. From a study of 
the preceding table, and the work bearing directly upon the sub- 
ject the following observations regarding some old and new weeds 
are made: 

Dodder.— Both small-seeded and large-seeded dodder occurred 
in samples of alfalfa and red clover. Thirteen per ct. of the alfalfa 
samples were found to contain dodder seed varying in amounts 
from a few seeds to a pound of alfalfa seed to 2 per ct. dodder 
seed, as was found to be the case in one sample. In this it seemed 
evident that this large amount of dodder seed had been intro- 
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duced by the addition of screenings. In two samples of alfalfa, 
seeds of small-seeded dodder were found to be present, enclosed in 
the capsules. These dodder seeds could not be removed by the use 
of a sieve recommended for the separation of such seeds from 
alfalfa, until the capsules were crushed or broken apart thus 
allowing the seeds to escape. The percentage of alfalfa samples 
containing dodder was slightly higher than in previous years, 
and about one-half of the dodder-infested samples contained large- 
seeded dodder which cannot be removed by the use of a dodder 
sieve. 

Over 19 per ct. of the samples of red clover contained dodder, 
of which two-thirds contained the large-seeded dodder. This is a 
decided increase in percentage of dodder-infested clover samples 
as compared with 5 per ct. reported in 1911. 

The increase in the percentage of dodder-infested samples and 
the experience of farmers during the past season with this pest 
calls for a note of warning to prospective purchasers, as it is 
considered unwise to sow seed containing even one seed of dodder 
per pound of crop seed. Cheap seed, with respect to dodder, 
should be avoided, as it invariably proves costly in the end. 

Mustard.— The seed of this noxious weed occurred in 112, or 
18 per ct., of the alfalfa samples, and in 20, or 12 per ct., of the 
samples of red clover. 

Plantain, or buckhorn.— The seed of this pest was found in 
80 per ct. of the red clover samples, and in 26 per ct. of the 
alfalfa samples. 

Green foxtail.— The seed of this grass was the most common 
impurity found in red clover since it occurred in 82 per ct. of the 
samples examined. It occurred in 50 per ct. of the alfalfa 
samples. 

Chicory.— Ten per ct. of the alfalfa samples, and 16 per ct. 
of the red clover samples contained the seeds of this weed as 
an impurity and in some eases to a very noticeable extent. It 
is very evident that this pest in most cases invades the farm 
through the use of impure grass or cloyer seed, 
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Curled dock.— The seed of this common weed occurred in 11 
per ct. of the samples of alfalfa and in 70 per ct. of the red clover 
samples. The statement that this weed is introduced by the use 
of impure seed is borne out by the presence of the seed in so many 
of the samples examined. 

Russian thistle.— Nearly 15 per ct. of the alfalfa samples con- 
tained seeds of this weed. In addition to its occurrence in seed 
samples, specimens of the plant have been sent in for identifica- 
tion, and upon investigation as to the behavior of this weed in 
the alfalfa fields of the State it was found that in no case did it 
appear after the first year following seeding. Apparently, it is 
very susceptible to frost and when it starts in late summer with 
the alfalfa seeding the plants are destroyed before they produce 
seed. It is, therefore, considered to be a weed of no great impor- 
tance in the alfalfa field. 

Roquette.— Of the 614 samples of alfalfa, 28 contained seed 
of this weed, and several specimens of the plant were sent in for 
identification. An investigation of each occurrence of the weed 
revealed the fact that, like Russian thistle, it did not appear after 
the first year, and is not to be feared by alfalfa growers; but it 
should not be allowed to ripen its seeds in cultivated crops. The 
plant is a hairy annual, which resembles wild mustard, and is 
easily identified by its yellowish-white, aromatic flowers which are 
netted with dark purple veins. Its flavor is very bitter and 
pungent, or radish-like. 

Johnson grass.— The seed of this grass occurred in 14 alfalfa 
and in 3 red elover samples. In addition to its occurrence in 
seed samples, some inquiries as to its probable importance have 
been received. It has not been met with in alfalfa fields as yet, 
and no specimens have been received for identification. 

Yellow trefoil; black medick.— The seed of this plant was 
found in 12 samples of alfalfa, and in 16 per ct. of the red clover 
samples, and also in 40 per ct. of the samples of alsike clover. 
The presence of this seed in such a large percentage of the alsike 
clover samples is probably due to natural infestation in the field; 
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however, adulteration may have occurred in some cases. A num- 
ber of specimens of this plant have been received for identification 
during the past season which would indicate that it is quite gen- 
erally prevalent in alfalfa and clover fields. This plant is of little 
value except as a pasture plant, and when it is found in alsike or 
red clover seed it is treated as a weed inasmuch as it ripens early 
and is hard and woody when clovers are ready to cut. 


COMMENTS ON THE SEED SAMPLES, 


Alfalfa.—A large percentage of the alfalfa samples were of 
good to excellent quality, both as regards general appearance and 
purity; but some were below average and a few samples were 
notoriously poor, being badly contaminated with weed seed and 
also containing much dead, brown, shriveled and immature seed 
which would make them expensive at any price. The presence 
of Centaurea repens in 38 of the samples would tend to indicate 
that the seed was imported. While imported and Turkestan 
seed has given good results in some cases in this State, it is con- 
sidered advisable to secure the common variety. 

Red clover.— Results of examination of the 169 samples of red 
clover show that it still maintains its bad reputation as regards 
weed impurities. The number and amount of impurities is 
greater than reported last year, and the number of dodder-infested 
samples was decidedly higher. 

Timothy.— The quality of the 148 samples of timothy was 
found to be good to excellent in most cases, but occasionally a 
sample would be received in which a large number of weed seeds 
occurred, often swelling the long list of impurities. The prin- 
cipal impurities were Canada thistle, dock, plantain, sheep sorrel, 
and oxeye daisy. 

Alsike clover.— The 94 samples of alsike clover showed a con- 
siderable number of impurities; however, the greater percentage 
of the samples were marked average to good. A few samples con- 
tained considerable seed of Canada thistle, dock, plantain, catch- 
fly, sheep sorrel, yellow trefoil and white clover. Timothy was 

12 
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found in varying amounts in 88 per ct. of the samples, and, in 
some cases, in considerable quantity. While timothy is not espe- 
cially objectionable in alsike, few farmers care to pay alsike 
prices for timothy seed. 

Alsike and timothy mixtures.—An examination of the 17 
samples of this mixture revealed a surprising condition as regards 
both quality and purity. Every sample was graded as poor to 
very poor, due to the seed being poorly colored, shriveled and of 
light weight, and very badly contaminated with weed seed and 
inert matter. Several of the samples were found to contain 
approximately 63 per ct. of timothy seed, 25 per ct. poor-quality 
alsike clover seed, and 12 per ct. weed seeds and inert matter. 
Farmers should be warned against such mixtures, as it has been 
found more satisfactory to buy the pure seed and then mix them 
upon the farm when mixtures are desired. 

Redtop.— The quality of the 14 samples of redtop was gen- 
erally good, most of the seed being recleaned and of good weight. 
Very few impurities were present. 

Hairy vetch.— With the increasing demand made by fruit 
growers for this legume as a cover crop comes the tendency of 
some dealers to adulterate the seed with that of common or spring 
vetch. Our examinations revealed the fact that 12 of the 14 
samples contained the seed of spring vetch — in one case to the 
extent of 25 per ct., and in another sample to the extent of 20 
per ct. This fact supplemented by the experience of orchardists 
of this State with the adulteration of this crop seed calls for a 
note of warning to prospective buyers.* 

White clover.— With the exception of the presence of sheep 
sorrel, lamb’s quarters and plantain seed, the 12 samples of white 
clover were comparatively free from many impurities. The seed 
in several of the samples was badly shrunken and shriveled so 
that all of the samples were necessarily marked average to poor 
in quality. 
~*For a complete description of this important cover crop and annual winter 


legume, and its seed adulterants, the reader is referred to U. S. Dept. Agr. Farmers’ 
Bulletin No, 515, by C. V. Piper, Roland McKee and F, H. Hillman. 
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Kentucky blue grass.— Five of the 13 samples of this seed 
were graded as excellent, 6 average quality, while 2 samples were 
of poor quality, consisting of light weight seed which was badly 
contaminated with seed of sheep sorrel, pepper-grass, white clover 
and a species of sedge. Two of the samples contained a small 
quantity of Canada blue grass. 

Lawn mixtures.— Two samples labeled as lawn mixtures were 
received and analysis showed them to be of very poor quality, 
being made up of poor seed which was badly mixed with weec 
seeds representing 14 kinds of bad lawn weeds. 

Miscellaneous samples.— No definite statements can be made 
as to the general quality of the crop seeds represented by the 31 
miscellaneous samples, since only one or two samples of each kind 
were received in some cases and possibly do not represent the 
general average quality of the seed. The kind and number of 
miscellaneous samples examined is as follows: Buckwheat 1, 
Canada blue grass 6, crimson clover 6, dogs-tail grass 1, millet 1, 
orchard grass 7, rape 2, spring vetch 1, sweet clover 3, turnip 1. 

Wheat screenings.—A large sample of wheat screenings repre- 
senting a quantity of the material bought for the purpose of 
feeding to live stock was received and when examined was found 
to contain 46 per ct. of weed seed, representing many kinds, 
notably flax, pigeon grass, mustard, wild oats and wild buck- 
wheat. The remaining 54 per ct. of the sample consisted of sand, 
chaff, wheat straw joints and shriveled kernels of wheat. Such 
material is the means of introducing a large number of bad weeds 
upon the farm. 


THE PERSISTENCE OF THE POTATO LATE 
BLIGHT FUNGUS IN THE SOIL.” 


F. C. STEWART. 
SUMMARY. 


This bulletin contains an account of some experiments the object 
of which was to determine whether the fungus which causes the late 
blight and rot of potatoes, Phytophthora infestans, lives over 
winter in the soil. Boxes of soil containing blighted potato vines 
and decaying tubers were left in the field exposed to the weather 
until January 20, when they were transferred to a greenhouse and 
planted with potatoes. Some of the resulting plants were placed 
in a glass inoculation chamber and inoculated repeatedly by sprink- 
ling or brushing the foliage with an infusion of the soil containing 
the decaying potato tubers and stems. Meanwhile, the air in the 
inoculation chamber was kept constantly at or near the point of satu- 
ration. Notwithstanding the conditions were extremely favorable 
for infection no Phytophthora appeared either on the leaves or 
tubers. The conclusion reached is, that while the negative results 
of these experiments do not prove that Phytophthora does not 
persist in the soil they make such persistence appear highly improb- 
able. 

THE PROBLEM. 


Does the potato blight fungus, Phytophthora infestans, persist in 
the soil from one season to the next? Is it safe to plant potatoes 
where potatoes blighted and rotted the previous year? These ques- 
tions are frequently asked by potato growers. In giving an answer 
it should be stated, first of all, that there are different kinds of potato 
blight and rot. The Fusarium wilt and the tuber rot which accom- 
panies it certainly do persist in the soil; while the dry weather blight, 
called tip burn, does not persist. The fungus of early blight, 
Alternaria solani, probably survives the winter in the soil, but 
definite proof is lacking. Of course, it is the late blight and rot, 


* Reprint of Bulletin No. 367, October, 1913; for Popular Edition, see p. 770. 
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caused by the fungus Phytophthora infestans, which is the chief 
concern of potato growers in this connection and it is with this 
disease that the present bulletin has to do. 

Although considerable has been written upon the subject it seems 
unnecessary to give a detailed review of the literature here. It is 
sufficient, perhaps, to say that while evidence both for and against 
the persistence of Phytophthora has been produced the view that 
it does not persist has been the prevailing one. However, Massee, 
an English mycologist, makes the following remarkable statement:! 
‘“‘T have observed the important fact that, when diseased potatoes 
are planted, after the crop has been lifted, the remains of the old 
seed potatoes, when brought to the surface of the ground, will pro- 
duce a crop of the fungus bearing myriads of spores. If such old 
seed potatoes are kept buried in soil until the following year, and 
then exposed to light under favorable conditions, fungus fruit is still 
produced, and continues to grow so long as a scrap of the old potato 
remains. I have now in the laboratory at Kew gardens scraps of 
last year’s seed potatoes covered with the fungus, and with the 
spores thus produced have successfully inoculated the leaves of 
young potato plants. * * * * Jn all probability the fungus is 
always present in land where potatoes are grown at short intervals.” 
Massee even goes so far as to recommend gathering and destroying 
the diseased tubers as a means of controlling the disease. Clinton, 
who made field studies in Connecticut, says:? “‘ We do not wish to 
state positively, from these observations, that the blight starts 
earlier and more vigorously in a field that bore a blight-diseased 
crop the year before, as such factors as situation of the land, earliness 
of planting, etc., may need consideration here, but so far as they go 
they seem to point to this conclusion.” Clinton’s subsequent dis- 
covery of the resting spores (odspores) of the blight fungus’® tends to 
support the theory that the fungus may persist in the soil, but it is 
still unknown how frequently odéspores are formed in nature or what 
part they play in primary infection. 


Cath George. Some diseases of the potato. Jour. Roy. Hort. Soc. 19:139. 
19 


?Clinton, G. P. Report of the Botanist. Conn. Sta. Rpt. for the Year 1905, 
Part 5, p. 311. 1906. 
- Clinton, G. P. Odéspores of potato blight. Science 33: 744-747. 12 May, 1911. 
Ibid. Oéspores of potato blight, Phytophthora infestans. Conn. Sta. Rpt. for 
1909 and 1910. Part 10, pp. 753-774. Je., 1911. 
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THE EXPERIMENTS. 


The writer has sought to solve the problem by greenhouse experi- 
ments which will now be described: 

Experiment No. 1. In the autumn of 1910 ten wooden boxes of 
1350 cubic inches capacity were partially filled with soil from a field 
in which a large portion of the potato crop of that season had been 
destroyed by Phytophthora rot. Twelve large partially-decayed 
tubers and a quantity of blighted potato stems cut into short sec- 
tions were then placed in each box and the filling of the boxes com- 
pleted by adding more of the soil. The boxes were left in the field 
exposed to the weather until January 20, 1911, when they were 
placed in a greenhouse. Tubers for planting in the boxes were 
obtained from eastern Long Island, where potatoes were not affected 
by Phytophthora in 1910. Previous to planting, the tubers were 
washed, carefully examined for blemishes and given the formaldehyde 
scab treatment. In each box the decaying tubers were broken into 
pieces, which were thoroughly mixed with the soil. Eight of the 
boxes were planted February 1, while the other two were reserved 
for making soil filtrate for inoculation. From this time until the 
plants were nearly full-grown the soil in the boxes was kept con- 
stantly wet by watering nearly every day. On March 22 the plants 
were 10 to 12 inches high, bushy and very thrifty. On this date 
the largest and thriftiest of the plants was placed in a large glass 
inoculation chamber in which the air was kept constantly at or near 
the point of saturation by frequent watering. The leaves were wet 
most of the time. The plant grew rapidly. By March 31 several 
of the lower leaves had turned yellow, as they do in the field when 
the weather is wet and the vines large. On April 19 some of the 
younger leaves showed an cedematous eruption on the upper surface 
along the midrib and larger veins. The conditions must have been 
ideal for Phytophthora, yet none appeared up to April 25, when the 
plant was removed from the inoculation chamber and another one 
put in its place. 

The new plant had several stalks about 18 inches high and its 
foliage was nearly perfect. It was heavily watered at noon on 
April 25, and at 2:30 p. m. of the same day its foliage was sprinkled 
thoroughly with a soil filtrate prepared by stirring up a quantity of 
the potato soil with water and filtering through cheesecloth. The 
soil used contained the remains of decayed potatoes and potato stems. 
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During the next ten days the leaves were kept constantly moist. 
As no sign of Phytophthora appeared, a second attempt at inocula- 
tion was made on May 4 by sprinkling the leaves with a soil filtrate 
prepared as before from soil from one of the boxes containing the 
remains of decayed tubers and potato stems. This, also, gave 
negative results. Some of the leaves turned yellow and decayed, 
but no Phytophthora appeared. The experiment was closed May 16. 
None of the plants in the open greenhouse showed any indication 
of Phytophthora either on leaves or tubers. 

Experiment No. 2. This experiment was, essentially, a repetition 
of Experiment No. 1, though differing from it in some of the details. 
In October, 1912, seven boxes were filled with soil and rotting 
potatoes from a field in which late blight and rot had been very 
destructive. First, a layer of about two inches of soil was placed in 
the bottom of each box, then a layer of potato stems followed by a 
layer of rotting tubers, and, lastly, another layer of soil. The boxes 
were left in the open field exposed to freezing and thawing until 
January 20, 1913, when they were placed in a greenhouse. Seed 
tubers known to be free from Phytophthora were obtained from 
Riverhead, Long Island. After being washed and disinfected with 
formaldehyde solution these tubers were planted in six of the boxes 
on February 1. Previous to planting, the soil and decaying tubers 
and potato stems had been thoroughly mixed. Although some of 
the decaying tubers still retained their form all were so far advanced 
in decay that no growth of sprouts was possible. They could be 
readily pulled apart with the fingers. One of the boxes was placed 
at once in the inoculation chamber. The plant in this box grew 
rapidly. By March 19 it had three stalks 20 inches high. The 
leaves were large and perfect except for some cedematous out- 
growths along the midribs of some of the leaves. They appeared 
to be in excellent condition for infection by Phytophthora. The 
first attempt at infection was made March 19; the second, March 26; 
and a third on April 1. Each time the leaves were thoroughly 
coated (some on the upper and some on the lower surface) with thir 
mud prepared by stirring up the mixture of soil and decaying potato 
material in a small quantity of water and removing the coarser 
parts by squeezing with the hands. It was applied with a paint 
brush. The plant was scarcely ever dry during the twenty days 
that it remained in the moist chamber. No Phytophthora appeared 
upon it, 
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On April 10 a second plant was placed in the inoculation chamber. 
It was inoculated twice (April 10 and 16) in the same manner as its 
predecessor and kept constantly wet for 27 days, but it showed no 
Phytophthora. Neither did the other four plants in the open 
greenhouse. 


CONCLUSIONS. 


The negative results of these experiments do not prove that 
Phytophthora infestans does not persist in the soil, but they make 
such persistence appear highly improbable. With such an abun- 
dance of rotten potatoes and with moisture conditions so favorable 
for infection it is surely remarkable that no infection occurred if 
there was anything in the soil or potatoes capable of producing 
infection. 

However, so far as the control of blight and rot is concerned it 
really does not matter much whether the fungus does or does not 
persist in the soil. In any case, blight and rot can be controlled by 
proper spraying and, in New York, at least, the necessity of spraying 
can not be avoided by any method of crop rotation or by planting 
disease-free seed. Numerous experiments made in this State have 
shown that although spraying may occasionally prove unprofitable, 
particularly in dry seasons, it is highly profitable on the average.‘ 
The spraying of late potatoes should never be neglected. 

While the planting of potatoes after potatoes has a tendency to 
increase trouble with scab, Fusarium wilt and some other diseases, 
and is often inadvisable for other reasons, there is no risk in the 
practice so far as late blight and rot are concerned. 

The removal of diseased tubers from the field, as recommended 
by Massee, we regard as unnecessary. 


‘The experimental evidence on which this statement is based, also, directions for 
spraying, will be found in Bulletin No. 347 of this Station. 


THE INJURIOUS EFFECT OF FORMALDEHYDE 
GAS ON POTATO TUBERS.* 
F. C. STEWART anv W. 0. GLOYER. 


SUMMARY. 


In treating a quantity of seed potatoes with formaldehyde gas 
for scab at the Station in the spring of 1912, many of them were so 
severely injured that they were unfit for seed. The injury took 
the form of sunken brown spots surrounding the lenticels and eyes. 
The gas was generated by the permanganate method, using the 
standard formula of 3 pints of formaldehyde solution and 23 ounces 
of potassium permanganate to each 1000 cubic feet of space. An 
investigation into the cause of the injury placed the blame chiefly 
upon the small quantity (1.5 lbs.) of potatoes per cubic foot of space 
in the fumigation chamber. The high relative humidity of the air 
and the sprouted condition of the potatoes were important accessories. 
By the property of adsorption the potatoes seize and hold the for- 
maldehyde gas upon their surface. If there are but few potatoes 
they adsorb so much gas that the tissue is injured; but when the 
gas is distributed over a large quantity of potatoes it does not 
gather at any point in sufficient quantity to cause injury. In our 
experiments various degrees of lenticel spotting occurred with all 
quantities up to 12 lbs. per cubic foot, but no eye injury appeared 
when 5 lbs. or more per cubic foot were used. The effect of lenticel 
spotting on germination and growth have not been fully determined, 
but it is believed that there may be considerable lenticel spotting 
without material injury to the tubers for seed purposes. The gas 
treatment is to be recommended only in cases in which the liquid 
treatment is impracticable. With the gas treatment it is evident 
that in order to secure uniform results the quantity of the chemicals 
must be varied according to the quantity of potatoes per cubic foot 
of space, but further experiments are required to determine just 
how it should be done. At present, the only formula which can 
be recommended as being both safe and efficient for scab is that 
of 3 pints of formaldehyde and 23 ounces of permanganate to 
167 bushels of potatoes in 1000 cubic feet of space. 


Reprint of Bulletin No. 369; for Popular Edition, see p. 774. 
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Similar spotting of potato tubers results from exposure to the 
fumes of ammonia, bromine or ether, and from dipping or soaking 
in strong solutions of corrosive sublimate and formaldehyde. How- 
ever, in the use of formaldehyde solution the quantity of potatoes 
treated has no appreciable influence on the degree of the injury. 
The same solution may be used at least ten times without loss of 
strength. 

Rome, and some other varieties of apples, when injured by for- 
maldehyde gas show, chiefly, lenticel spotting, while on Baldwin 
the injury usually appears as a browning of the skin resembling 
scald. 


ORIGIN AND DEVELOPMENT OF THE FORMALDEHYDE 
GAS TREATMENT. 


The germicidal properties of formaldehyde solution were discovered 
by Loew! in 1888. During the next decade it came into wide use 
as a disinfectant and antiseptic.2 Its use on seed potatoes as a 
preventive of scab (Oospora scabies Thax.) originated with Dr. 
Arthur * of the Indiana Experiment Station in 1897. The method 
of treatment which he recommended is widely used and everywhere 
recognized as the standard. Simultaneously with the rise of formal- 
dehyde solution as a disinfectant there came the use of formalde- 
hyde gas for similar purposes. Being non-poisonous and harmless 
to metals and fabrics it soon became popular for the disinfection of 
rooms in which cases of contagious disease had occurred.* Several 
methods of generating the gas were employed. In 1904, the discovery 
of an improved method, called the formalin-permanganate method, 
was announced by Evans and Russell.> This consists in pouring 
a solution of formaldehyde over crystals of potassium permanganate. 
In the resulting chemical reaction a large amount of formaldehyde 
gas is liberated in the course of a few minutes. The chief merits 


‘Loew, O. Physiologische Notizen iiber Formaldehyd. Ber. Gesell. Morph. u. 
Phys. zu Miinchen, 1888. 

2 For the literature of this period see the bibliography appended to Arthur’s paper 
in Ind. Sta. Bul. 65. 

3 Arthur, J.C. Formalin for prevention of potato scab. Ind. Sta. Bul. 65. 1897. 

4The literature of formaldehyde disinfection prior to 1901 has been collected by 
Reischauer (Hyg. Rundschau 11: 636). 

5 Evans, H. D. and Russell, J. P. Formaldehyde disinfection. Me. State Bd. 
of Health Rpt. 13. 1904. Reprint. 
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of the method are three: (1) Simplicity; (2) freedom from danger 
of fire; and (3) the rapidity with which the gas is liberated. 

From 1900 to 1905 Jones and Morse,® at the Vermont Experiment 
Station, experimented with the disinfection of seed potatoes by means 
of formaldehyde gas. In their early experiments the gas was 
generated by evaporating formaldehyde solution over a flame, 
but in 1905 they used the (then) new formalin-permanganate 
method with promising results. In Bulletin No. 141 of the Maine 
Station, published in March, 1907, Morse recommends the following 
treatment as applicable where a large quantity of seed potatoes is 
to be treated: ‘‘ Place seed potatoes in bushel crates or shallow 
slat-work bins in a tight room. For each 1000 cubic feet of space 
spread 23 ounces of potassium permanganate evenly over the bottom 
of a large, flaring pan or pail placed in the middle of the room. Pour 
over this three pints of formalin. Close room at once and do not 
open for 24 to 48 hours.” 

In a later bulletin Morse? reports an experiment in which the above 
-treatment was successfully applied on a commercial scale. He also 
relates the experience of a man who injured several barrels of tubers 
severely by placing the generator directly underneath and only 
a few inches below a large slat-work bin containing the potatoes 
to be treated. Morse obtained similiar results experimentally. 
This led him to advise that ‘‘ no potatoes should be placed directly 
above the generator.”” In the same place he writes as follows con- 
cerning the danger of injury:® ‘‘ Five years of experience in treating 
potatoes with formaldehyde gas generated in various ways indicate 
that, if properly handled, the gas from 3 pints of 40 per ct. formal- 
dehyde may be safely used to the 1000 cubic feet of space. In fact 
over 3 quarts to the 1000 cubic feet have been used repeatedly with- 
out injuring the germinating qualities of the tubers in the least.” 

Two years later the same writer again published directions for 
the gas treatment.? This time it was stated that ‘ the disinfection 
with formaldehyde gas should be done before the sprouts begin to 
start on the seed tubers.’”’ The safety of the treatment, if made 
according to directions, was reiterated. 

®Vt. Sta. Rpt. 13:281; 14:232; 15 :227; 16:166; 17:397; 18 287. 

7Morse, W. J. Potato diseases in 1907. Me. Sta. Bul. 149. 1907. 


8 Loc. cit. p. 314. 
"Morse, W. J. Blackleg: a bacterial disease of the Irish potato. Me. Sta. Bul. 
174. 1909. 


188 Report oF THE DEPARTMENT oF BoTANY OF THE 


A PERPLEXING CASE OF INJURY. 


In the spring of 1912 the writers undertook, for the first time, the 
disinfection of a quantity of seed potatoes in the manner recommended 
by Morse. The room used was a cellar 31.4 x 13.3 x 8.4 feet with 
a content of 3508 cubic feet. The floor and walls were of cement. 
The ceiling was airtight and the two windows nearly so, but around 
the door there was some opportunity for leakage of gas. At the time 
of treatment the cellar contained 87 bushels of potatoes and four 
bushels of apples. The potatoes were in slatted bushel crates piled 
two and three deep and arranged so as to permit of the free circula- 
tion of the gas about them on all sides except the top and bottom. 
Three generators were used. ‘Two were large tin dishpans and the 
third a bushel measure ef galvanized iron. They were placed on 
the floor, at equal distances apart, through the center of the cellar. 

Kach of the two dishpans was charged with 23 ounces of potassium 
permanganate crystals and 3 pints of 40 per ct. formaldehyde 
solution, while the bushel measure contained 35 ounces of potassium 
permanganate and 4.5 pints of formaldehyde. The total weight of 
permanganate was 81 ounces and the total quantity of formalde- 
nyde 10.5 pints. Thus the chemicals were used in almost exactly 
the quantity and proportions recommended by Morse. The crates 
of potatoes were so disposed that none were nearer than 2.5 feet 
to a generator and none farther away than about 8 feet. The floor 
of the cellar was wet and the walls and ceiling damp with drops of 
condensed moisture. The humidity is not known but it must have 
been high. The temperature was about 45 degrees Fahr. The 
generators were started and the door closed at 2:30 P. M., May 1. 
Twenty-six hours later the door was opened and left open. At 8:30 
A. M. on May 3 (16 hours after opening the door) the gas was still 
so strong in the back part of the cellar that one could not stay there 
more than a few minutes at a time. Accordingly, the windows were 
opened and a circulation of air secured. It must be that practically 
all of the gas was removed within 48 hours of the time of starting 
the generators. It appears that the dishpans were too small or too 
shallow since some of the residue was found on the floor around 
them after the cellar was opened. 

On May 7 the writers were much surprised to find that the treat- 
ment had resulted in serious injury to some of the tubers, particularly 
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those most exposed on the surface of the top crates. The injury 
appeared in the form of sunken brown spots of various shapes and 
all sizes from a mere speck to about one-half inch in diameter. 
Sometimes larger spots were formed by the coalescence of two or 
more small spots. Many spots were circular with a lenticel at the 
center. Frequently, the eyes were surrounded by circular sunken 
areas of brown dead tissue. On many tubers as much as one-half 
of the total surface area was covered by the spots. Although the 
spots, particularly the larger ones, were conspicuously sunken, the 
layer of dead, brown tissue lining the depression was usually only one 
or two millimeters in thickness. st was rarely more than 3 milli- 
meters thick. In one of the top crates containing 213 tubers 56 were 
so much injured as to be unfit for seed. In another top crate 67 per 
ct. of the tubers were more or less spotted while in the crate just 
beneath only 12 per ct. were spotted. The tubers in the entire 40 
top crates were carefully sorted and 10 bushels, or 25 per ct., which 
showed more or less eye injury were rejected as unfit for seed. 
Apparently, the tubers in the lower crates were not sufficiently 
injured to materially affect their germination. However, it should 
be stated that where these potatoes were planted a very poor stand 
was obtained. This, we believe, was due to unfavorable soil and 
weather conditions rather than to any weakness of the seed. Even 
the worst-affected tubers were only slightly injured for culinary 
purposes, yet their disfiguration would certainly have affected their 
salability. They showed no tendency to rot and the spots did not 
increase in size or depth. 

It was decided to make an inquiry into the cause of the injury. 


METHODS OF INVESTIGATION. 


The season was so far advanced when the investigation was 
begun that it was impossible to do much experimental work in the 
spring of 1912. Three experiments were made during May and then 
the work was discontinued until January 30, 1913, when it was again 
taken up and pursued actively until May 26. Three additional experi- 
ments were made inthe fall of 1913. The total number of fumigation 
experiments made was 89. The fumigation chamber was a wooden 
box of 21.56 cubic feet capacity. Its inside dimensions were 34.5x 
36 x 30 inches. It was constructed of well-seasoned matched lumber 
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and painted inside. On one side there was a hinged door 17 x 23 
inches. In the first 30 experiments some leakage of gas occurred 
around the door. Then the fittings of the door were tightened so 
that in subsequent experiments (excepting No. 89) scarcely any odor 
of escaping gas could be detected. During 22 of the experiments 
(Nos. 31 to 37, 51 to 55 and 76 to 85) the box stood in the cement 
cellar where the original injury occurred; during 43 experiments 
(Nos. 1 to 30 and 38 to 50) it stood in the furnace room of a green- 
house; during 21 experiments (Nos. 56 to 73 and 87 to 89) it stood 
in an unheated barn where doors on opposite sides permitted a free 
circulation of the outside air; during Experiments 74 and 86 it stood 
in the open air; and in Experiment No. 75 under a shed open on 
- one side. In the first eleven experiments the humidity is unknown 
and the temperature was not very accurately determined; but in 
experiments subsequent to No. 11, and excepting Nos. 87-89, both 
the humidity and the temperature were recorded by a Friez hygro- 
thermograph !° placed inside the box. The generator used was a 
pint tin cup with flaring sides. In the first four experiments the 
charge consisted of 14.06 grams of potassium permanganate and 30.6 
cubic centimeters of formaldehyde solution. These quantities are 
equivalent to 23 ounces of permanganate and three pints of 
formaldehyde to 1000 cubic feet (Morse’s formula), but as they 
were found somewhat difficult of exact measurement we used, 
instead, 14.25 grams KMnO, and 30 cubic centimeters CH20 in 
subsequent experiments. It will be observed that the ratio of 
KMn0O, to CHO is that recommended by Evans" and that the 
quantity of formaldehyde solution used was equal to 1391.4 
cubic centimeters (a trifle less than three pints”) per 1000 cubic 
feet. In all but three of the experiments the time of exposure 
was 24 hours. The bulk of the potatoes were exposed in bushel 
crates, but in addition there was invariably a check of 10 to 40 test 
tubers spread upon the floor of the fumigation chamber. The test 
tubers were thoroughly washed in order that any injury to them 
might be readily detected. After treatment they were stored in a 

10 Kindly loaned by Dr. L. Knudson of the Department of Plant Physiology, New 

York State College of Agriculture. 
Evans, H. D. Disinfection by the TT aa ae method. Me. State 


Bd. of Health Rpt. 14: 227-249. 
2 Three pints = 1419.45 cubic centimeters. 
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partially darkened room and kept-under observation for at least two 
weeks. Unless otherwise stated all tubers were thoroughly dry at 
time of starting the experiment and of approximately the same 
temperature as the air of the room in which the experiment was 
made. The potassium permanganate was in the form of slender 
needle-shaped crystals. In all except the first three experiments 
the formaldehyde solution was taken from the same bulk. An 
analysis made by the Chemical Department of the Station showed 
that it contained 37.1 per ct. of formaldehyde. 


SEVERAL FACTORS INVOLVED. 


Since the treatment was made strictly in accordance with the 
directions given by Morse it was evident that the injury was due to 
some factor not recognized and, probably, not encountered by him 
in his long experience with the treatment. Hence, the first step 
in the investigation was to determine in what respects the conditions 
of our case were unusual. It was noted: (1) That the temperature 
was low (45 degrees Fahr.); (2) that the relative humidity was very 
high (probably near the dew point); (3) that the quantity of potatoes 
treated was small in proportion to the space (1.5 lbs. per cubic 
foot); and (4) that the severely injured tubers were of the variety 
Sir Walter Raleigh while two bushels of another variety, Rural New 
Yorker No. 2, were only slightly injured. 

Ultimately, it was discovered that the unknown chief factor was 
the small quantity of potatoes while the high relative humidity and 
sprouted condition of the tubers were important accessories. Besides 
these three principal factors there are, also, some minor ones which 
require consideration. The several factors entering into the problem 
will be discussed in turn. 


QUANTITY OF POTATOES. 


In our original trial of the treatment (the one which brought about 
this investigation) the cellar contained about 1.5 lbs. of potatoes 
per cubic foot. As has already been stated, many of the tubers 
were severely injured. Our early experiments (Nos. 1-12) were 
all made with very small quantities of potatoes — less than one-half 
pound per cubic foot — and severe lenticel injury resulted in every 
case notwithstanding the temperature and humidity varied con- 
siderably in different experiments. It then occurred to us to try 
a much larger quantity. In Experiment No. 13 the fumigation 
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chamber contained 5.7 bushels or about 16 lbs. per cubic foot. When 
the door was opened, at the end of 24 hours, it was found that the 
formaldehyde gas had nearly all disappeared. Immediately after 
the door was opened one of the writers thrust his head into the 
box and held it there for over a minute without discomfort; whereas, 
in previous experiments the gas had been so strong as to be almost 
suffocating. The tubers were entirely free from injury. Three other 
experiments were made with 16 lbs. per cubic foot with the same 
result — the practical disappearance of the gas and no injury to 
the tubers. In other experiments varying quantities of potatoes 
were used in an attempt to determine the least quantity that could 
be treated with safety. Traces of lenticel injury occurred with 
all quantities up to 12 lbs. per cubic foot, but no eye injury appeared 
when five pounds or more per cubic foot were used. While the 
injury resulting from the treatment plainly bore an important 
relation to the quantity of potatoes per cubic foot, it did not decrease 
uniformly as the quantity of potatoes increased. In different 
experiments with the same quantity of potatoes varying degrees 
of injury resulted. The extent of this variation may be seen by 
an examination of Table I. 

It having been determined that the exposure of a large quantity 
of potatoes caused the disappearance of the gas and prevented 
injury, the question arose as to the manner in which it is brought 
about. Does the gas enter into chemical combination with the 
substance of the potatoes or is it merely held on the surface of the 
tubers? When lesions appear there can be no doubt that some of 
the gas has combined with the contents of the cells and caused their 
death. It is known that formaldehyde may combine with protein 
bodies.” But when there are no lesions on the tubers the proof 
of chemical union is less evident. As regards the alternate proposi- 
tion, chemists and physicists have long known that objects of many 
different kinds have the power of holding upon their surface consider- 
able quantities of any gas surrounding them. This is known as 

8 Bliss, C. L., and Novy, F.G. Action of formaldehyde on enzymes and on certain 

proteids. Jour. Exp. Med. 4:47-80. 1899. 

Steinegger, R. Die Einwirkung des Formaldehyds auf die Eiweisskérper. Land. 
Jahr. Schweiz 19:524-525. 1905. 

Lepierre, C. Einwirkung des Formaldehyds auf die Eiweisskérper. Umwandlung 
der Peptone und Albuminosen in Primire Eiweissstoffe. Jour. Phar. Chim. 
[6], 9:449-451. 1899. Abstract in Ztschr. Untersuch. Nahr. u. Genussmil. 
2:924. According to this author the action of formaldehyde on protein bodies 


consists in the condensation and withdrawal of water with the simultaneous 
occurrence of methyl groups in the protein molecule. 
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adsorption. Several investigators of formaldehyde disinfection 


“Patten and Waggaman (Absorption by soils. U.S. D. A. Bur. Soils Bul. No. 
52. 1908) have given a résumé of the voluminous literature of absorption and 
adsorption, especially in its relation to soils. Their view of the nature of 
adsorption appears in the following statement (p. 11): ‘A special case of 
absorption has been termed adsorption, which may be defined as the existence 
of a difference in concentration or density of a film adjacent to a bounding 
solid and the concentration or density of the mass of the liquid or gas which 
bathes this solid. Whether this adsorbed film is in a liquid, solid, or gaseous 
state, or even loosely combined with the solid bounding medium, is not easily 
determined and has been the subject of much discussion. The change of 
state from solid to liquid and from liquid to vapor, is very gradual. All the 
recent physical researches, dealing even with hard, polished ‘ solid’ surfaces, 
indicate a mobility of parts, an openness of structure, and a high power of 
retaining foreign material. But the ability of one body to hold another upon 
its surface is dependent upon the material of which each consists. So we are 
accustomed to say that adsorption depends upon the chemical constitution of 
the solid as well as of the substance adsorbed. Another way of stating the 
same idea is to attribute adsorption to a specific attraction between solid and 
adsorbed material.” 

The great adsorptive capacity of charcoal is well known and often utilized in 
various arts and industries. ‘‘ Boxwood charcoal will in this way absorb 
ninety times its own volume of ammonia, fifty volumes of hydrogen sulphide, 
or nine volumes of oxygen. * * * The absorbed gases may be removed un- 
changed by heating the charcoal in a vacuum. The disappearance of these 
immense quantities of gas into small pieces of charcoal is described as 
adsorption and is caused by the adhesion of the gases to the very extensive 
internal surface which charcoal possesses. Solid and liquid bodies are also 
in many cases taken up by charcoal in a similar fashion. Thus, strychnine 
may be removed from an aqueous solution by agitation of the latter with char- 
coal. In the manufacture of whiskey, the fusel oil, which is extremely harmful 
is in many cases removed by filtration of the diluted spirit through charcoal, 
before rectification. Organic coloring matters, such as litmus and indigo, 
belong to the class of bodies thus extracted from solution by charcoal. In 
the refining of sugar the syrup is boiled with charcoal for the purpose of re- 
moving a brown resin, in order that the product may be perfectly white. It is, 
in part, upon this property that we rely, also, in the employment of charcoal 
filters. The organic materials dissolved in the drinking water undergo adsorp- 
tion in the charcoal. In this connection, however, it must be remembered 
that the quantity which a given mass of charcoal may take up is limited, and 
that careful cleansing is required in order that the efficiency of the filter may 
be maintained.” (Smith, Alexander. Introduction to general inorganic 
chemistry, p. 476, 1907.) 

In discussing the relation of deleterious chemical agents to the growth of plants 
Duggar (Plant physiology with special reference to plant production, p. 440. 
1911) says: ‘Solid particles such as pure sand, graphite, and filter paper, 
may reduce toxic action to a considerable extent. True and Oglevee [Bot. 
Gaz. 39:1-21. 1905] found that twice as much sand as solution may reduce 
the toxic action of Cu So, for Lupinus albus as much as thirty-two times. The 
method of reducing toxicity by solid particles is usually denoted adsorption. 
It is a phenomenon explained upon the hypothesis that many molecules (or 
ions) of the toxic substance are physically held by the surfaces of the particles 
of the inert material, and are, for the time, removed from the possibility of 
chemical action. Another explanation is that the solid substances offer obstacles 
to the free movement of the solvent particles. Possibly both views are 
important. Many of the so-called absorptive properties of soils both respect- 
ing fertilizers and deleterious agents are in reality adsorptive.”” On this phase 
of adsorption see, also, Jensen, G. H. Toxic limits and stimulation effects of 
some salts and poisons on wheat. Bot. Gaz. 43:11-44. 1907. 
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have observed that the formaldehyde gas is adsorbed to a great 
extent by objects in the disinfection chamber. It has been pointed 
out by Peerenboom, Rubner and Peerenboom,!® v. Brunn,!’ Jor- 
gensen,'® Walter and Schlossman,!® and Werner ?? that the area of 
the surface exposed by the walls and objects in the room may affect, 
materially, the efficiency of the disinfection. However, it appears 
that little or no account is taken of this in practical disinfection in 
America. In the formaldehyde gas treatment of seed potatoes 
it has been entirely ignored. 

In order to determine whether the disappearance of the gas in the 
experiments described above was due to adsorption the following 
three experiments were made: A quantity of cobblestones (5.5 bu. 
= 786.5 lbs. = 1485 stones) approximately the size and shape 
of potatoes, and hence having approximately the same surface 
area as potatoes, were washed and dried, then placed in the fumi- 
gation box and treated with formaldehyde gas in the same manner 
as a similar quantity of potatoes had been treated in Experiments 
13.and 16. The stones occupied six crates. Thirty cubic centimeters 
of formaldehyde solution and 14.25 grams of potassium perman- 
ganate were used. The fumigation chamber was kept closed 24 
hours. The test objects were 20 potatoes just commencing to 
sprout. In the first stone experiment (No. 38) the initial humidity 
was 75 per ct. and the maximum 81 per ct.; the initial temperature 

1 Peerenboom. Zur Verhalten des Formaldehyds im geschlossenen Raum und 
zu seiner Desinfektionswirkung. Hyg. Rundschau 8:776. 1898. 

16Rubner u. Peerenboom. Beitrige zur Theorie und Praxis der Formaldelhyd- 
desinfektion. Hyg. Rundschau 9:266. 1899. 

7y, Brunn, M. Formaldehyde desinfection durch Verdampfung verdiinnten For- 
malins. Zischr. Hyg. u. Infectionskr. 30:216, 230. 1899. 

18 Jérgensen, A. Untersuchung iiber Formaldehyddesinfection nach der Breslauer 
Methode, speciell Desinfection von Uniformen betreffend. Ztschr. Hyg. u. 
Infectionskr. 45:279. 1903. With bibliography of 72 numbers. 

19Walter u. Schlossman. Minchen. Med. Wchnschr. 1899. Cited by Jorgensen. 

20Werner, G. Zur Kritik der Formaldehyddesinfektion. Arch. Hyg. 50:361. 
1904. 

2 Health officers in this country now quite generally employ formaldehyde gas, 
generated by the permanganate method, for the disinfection of rooms in which 
cases of contagious disease have occurred. The directions given usually call 
for a certain amount of formaldehyde solution and potassium permanganate 
per 1000 cubic feet of space without regard to the contents of the room. 

Although McClintic’s investigation (Pub. Health and Mar. Hosp. Ser. U: 8. 
Hyg. Lab. Bul. 27. 1906) was made “‘ with special reference to car sanita- 
tion’ no account was taken of the area of surface exposed. Probably, the 


disappearance of the gas which McClintic observed in his car experiments and 
which he ascribed to leakage (p. 78) was in large part due to adsorption. 
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56 degrees Fahr. and the maximum 62 degrees Fahr. When the 
box was opened it was found that most of the gas had disappeared 
though there was still left enough to cause the eyes and throat to 
smart when one’s head was held in the box. Apparently, there was 
a little more gas than in Experiment No. 13. Not a trace of injury 
of any kind appeared on the test tubers. 

Between Experiments 38 and 39 the door of the fumigation chamber 
was left open for 23 hours, but the stones were not removed. In 
the second stone experiment (No. 39) the initial humidity was 
68 per ct. and the maximum 90 per ct.; the initial temperature, 
59 degrees, the maximum 62 degrees. There were 20 test tubers, 
10 of which had barely started to sprout while the other 10 had 
sprouts one-fourth inch long. The quantity of gas present when 
the door was opened seemed to be about the same as in the previous 
experiment. The only indication of injury was a slight browning 
of the tips and bases of some of the larger sprouts. 

Between Experiments 39 and 40 the door of the fumigation 
chamber was left open 67 minutes for airing, but the stones were 
not removed.” In the third stone experiment (No. 40) the 20 
test tubers bore sprouts one-fourth to one-half inch long. The initial 
humidity was 63 per ct. and the maximum 88 per ct.; the initial 
temperature 58 degrees and the maximum 61 degrees. The gas 
present at the close of the experiment appeared about the same as 
in the previous two experiments. Several of the larger sprouts 
were browned a little at the base and a few were killed, but the eyes 
sprouted again and the germination appeared normal. There was 
no lenticel injury. 

These experiments with stones show the importance of adsorption 
in formaldehyde disinfection. It appears that stones have practically 
the same effect as potatoes in taking up the gas and preventing injury. 
As chemical union between the formaldehyde and the stones is 
impossible it must be that the gas was adsorbed on the surface of 
the stones. Hence, we conclude that when potatoes take up formal- 
dehyde gas it is chiefly by adsorption. 

That partly filling the fumigation chamber with stones or potatoes 
should have the effect of preventing injury to the test tubers appears 

* Even though the stones were aired somewhat between experiments their capacity 


for adsorption must have been considerably reduced by the previous treatments. 
| However, it was not shown in the effects on the test tubers. 
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paradoxical. By measuring the water displaced by a bushel of the 
stones it was computed that the 5.5 bushels of stones occupied 4.84 
cubic feet of space. Hence, the introduction of the stones into the 
fumigation chamber reduced the space occupied by the gas from 
21.56 cubic feet to 16.72 cubic feet. In the same manner it was 
determined that a bushel (60 Ibs.) of potatoes occupies 1544 cubic 
inches of space.” Accordingly, in Experiments 13, 16, 55 and 86 in 
which the fumigation chamber contained 16 lbs. of potatoes per cubic 
foot, or a total quantity of 5.7 bushels, the potatoes occupied 5.09 
cubic feet or nearly one-fourth of the total space content of the 
chamber. Were it not for the factor of adsorption this would result 
in increasing the concentration of the gas. Asa matter of fact, the 
concentration of the gas was greatly decreased. 

In our experiments we have been able to bring about injury or 
avoid it at will simply by varying the quantity of potatoes per cubic 
foot of space. When the quantity is small injury invariably results; 
when it is large there isno injury. This holds under all the conditions 
of humidity, temperature and germination ordinarily encountered 
in the treatment of seed potatoes. Hence, we conclude that our 
disaster in the spring of 1912 was due primarily to the small quantity 
of potatoes per cubic foot of cellar space. 

That serious injury from the gas treatment has not been 
reported previously is probably due to the fact that small quantities 
of potatoes are rarely treated in large chambers owing to the large 
expense for chemicals. Dr. Morse informs us that in his experi- 
ments™ at Houlton, Me., the disinfection chamber contained some- 
what more than ten pounds per cubic foot. However, at other times 
considerably smaller quantities were treated in the same room and 
yet no injury was reported to him. Judging from our own experi- 
ence it seems as if considerable lenticel spotting, at least, must have 
occurred in the experiments made by Jones and Morse” in 1904 
and 1905. Ina tight box containing 8.2 cubic feet they treated 30 lbs. 

%The average of three tests in which the results varied from 1539.35 to 1550.33 

cubic inches. Thespecific gravity of the tubers varied from 1.0711 to 1.0787, the 
average being 1.0744. Woods and Bartlett (Me. Sta. Bul. 57: 151) found the 
specific gravity of potatoes to vary from 1.0604 to 1.1129. Watson, who made 
numerous determinations on several different varieties grown in different parts 
of the United States (Va. Sta. Buls. 55 and 56) gives 1.035 as the lowest and 
1.103 as the highest specific gravity found. 


24 Reported in Maine Sta. Bul. 149:305. 
*Vt. Sta. Rpts. 17:397-401 and 18:287-291. 
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of potatoes for 24 hours with the gas from 25 cubic centimeters of 
formaldehyde solution. That is, the quantity of potatoes was 3.7 
Ibs. per cubic foot and the quantity of formaldehyde solution more 
than twice the standard quantity. It may be that their failure to 
observe any injurious effect of the treatment was due to the tubers 
being planted before the injury manifested itself. If unsprouted 
tubers were used there may have been only lenticel spotting, with- 
out eye injury, and the germination may not have been materially 
affected. 

In an attempt to duplicate their experiments we made Experiments 
87-89. (See Table II.) Calculated for our fumigator, containing * 
21.56 cubic feet, the equivalent quantities of formaldehydeand potas- 
sium permanganate would be 65.75 cubic centimeters of the former 
and 24.65 grams of the latter. These quantities were used. Experi- 
ments 87 and 88 were made in the latter part of September with 
freshly-dug tubers. The varieties Irish Cobblerand Green Mountain 
were used in Experiment 87 and Sir Walter Raleigh and Gold Coin 
in Experiment 88. Experiment 89 was made in November with 
the varietics Sir Walter Raleigh and Rural New Yorker No. 2. 
Considerable leakage of gas occurred on Experiment 89. In all 
three of these experiments there was severe lenticel spotting but 
no eye injury. 

The conditions under which the Vermont experiments were made 
appear to have been comparable, also, to those in our Experiment 
78 (See Table II) in which the tubers showed considerable lenticel 
spotting and much eye injury. 
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HUMIDITY. 
All who have had much to do with formaldehyde disinfection 
recognize the importance of moisture. Numerous investigations 
have shown that in order to insure efficient disinfection it is neces- 
sary to have a comparatively high humidity. In the disinfection 
of living rooms during cold weather this factor is a very important 
one because in artificially heated rooms the relative humidity is 
usually low and special methods must be employed to raise it. A 
relative humidity of about 60 per ct. is usually considered the mini- 
mum for thorough disinfection. According to Dudley and McDon- 
nell it is the relative humidity rather than the absolute humidity 
which is important.”° 
In the disinfection of seed potatoes the humidity factor has been 
taken into account by Morse 2” who recommends that “ just before 
placing the formaldehyde in the generator the floor of the disinfect- 
ing chamber should be thoroughly wet down with boiling water.” 
Our own studies have dealt with the causes of tuber injury rather 
than with the efficiency of disinfection, but it seems reasonable 
to assume that anything which tends to increase the efficiency of 
disinfection would tend to increase injury to the tubers. If so, 
raising the relative humidity in the disinfection chamber might be 
expected to increase the liability of the tubers to injury. As a 
matter of fact, our experiments seem to show that such is the case, 
but the evidence is not entirely conclusive. As no means were 
employed for accurately controlling either the temperature or the 
humidity, and the factors of quantity and germination were also 
variable, the experiments were so much complicated that close com- 
parisons are impossible. By an examination of Tables I and II 
it will be seen that the relative humidity was rather high in all of the 
experiments. The lowest maximum humidity was 73 per ct. in 
Experiment 27. In the majority of the experiments the maximum 
was in the neighborhood of 90 per ct. This may account for the 
failure of the experiments to show marked effects from changes in 
humidity. 
When small quantities of potatoes are treated the maximum humid- 
ity is usually reached in from two to four hours after starting the 
7% Dudley, C. B., and McDonnell, M. E. Disinfection of passenger cars. Reprint 


from the American Engineer and Railroad Journal, June, 1902. 
27 Me. Sta. Bul. 174:325. 
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generator, and then there follows a marked decline. When the 
initial humidity is below 80 per ct. there is usually a sudden rise of 
15 to 25 per ct. owing to the water vapor produced by the evapora- 
tion of the formaldehyde solution. McClintic ?® has expressed the 
opinion (based on the results of some of his experiments) that the 
moisture given off by the evaporation of the formaldehyde solution 
does not answer for disinfection purposes so well as the natural 
humidity in the atmosphere. The writers have observed nothing 
which indicates that this is true for tuber injury nor does there seem 
to be any reason why it should beso. Both chemically and physically 
the water vapor produced by the evaporation of formaldehyde 
solution is the same as that in the air. 

When large quantities of potatoes are treated the maximum 
humidity is not usually attained until at or near the end of the 24- 
hour period. This is probably due to the influence of the moisture 
produced by the respiration of the tubers. 

While the general trend of the relative humidity is as stated above 
there are frequent exceptions. Changes in temperature, of course, 
affect the relative humidity considerably and as the disinfection 
chamber was not perfectly gas-tight changes in the humidity of the 
outside air, also, had some influence. 

Although convinced that a comparatively high relative humidity 
is necessary for the successful disinfection of seed potatoes by means 
of formaldehyde gas the writers consider it unnecessary to wet 
the floor with boiling water as reeommended by Morse or to employ 
any other means to increase the humidity. In cellars and store rooms 
suitable for seed potatoes the humidity is naturally high, particularly 
in the spring when the treatment is made. In addition to the natural 
humidity the evaporation of the formaldehyde solution may be 
expected to supply from 15 to 25 per ct. and the respiration of the 
tubers, also, furnishes a considerable amount of moisture. As a 
matter of course, an artificially heated room would not be used for 
a disinfection room and in almost any unheated room the humidity 
may be expected to be ample for the purpose of disinfection. 

Experiments made by Jones and Morse”® indicate that the gas 

28 McClintic, T. B. The limitations of formaldehyde gas as a disinfectant. Pub- 


Health and Mar. Hosp. Ser. U. S. Hyg. Lab. Bul. 27:110. 
29Vt. Sta. Rpt. 173401. 
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treatment is more effective upon dry potatoes than upon wet ones. 
From our own experiments it appears that wetting the tubers in- 
ereases rather than diminishes the liability of the tubers to injury. 
In Experiments 1, 2, 3 and 44 some of the test tubers were dry and 
others wet. In Experiment 44 both lots of tubers were severely 
injured (completely ruined) without any appreciable difference 
between the wet and the dry ones; but in the other three experiments 
the wet tubers showed decidedly more injury than the dry ones. 
It is also worthy of note that of the six experiments in which the 
quantity of potatoes was 4 lbs. per cubic foot the greatest amount of 
injury occurred in No. 84 the only one in which the test tubers 
were wet. However, the humidity was somewhat higher in this 
experiment than in any of the others. 

In the practical disinfection of seed potatoes the wetting of the 
tubers is liable to be encountered, sometimes, in an unexpected 
and annoying manner. Objects transferred from a cool room into 
warm moist air quickly condense moisture upon their surface and 
become quite wet. This happens to potatoes when removed from 
a cool cellar to the warmer air of the disinfection room. 


TEMPERATURE. 


Although it is stated by Dudley and McDonnell*® “ that we are 
fairly safe in ignoring temperature in the matter of disinfection 
with formaldehyde down to as low, at least, as 32 degrees Fahr.”’ 
it is generally held that a moderately high temperature (60 degrees 
Fahr. or more) is essential to thorough disinfection.*! At lower 
temperatures a portion of the formaldehyde becomes polymerized, 
that is, changed into an amorphous white substance called para- 
formaldehyde which is believed to be useless for purposes of dis- 
infection. McClintic® says: ‘‘ The effects of temperature seem to be 
principally upon the state of the formaldehyde after it is liberated; 
that is, below a certain point it polymerizes.”’ In one of his experi- 
ments in sleeping cars “ at a temperature of 46 degrees Fahr. poly- 
merization was so marked that the deposit of paraform gave the 
interior furnishings of the car a frosty appearance.” * 

30 Toc. cit., page 8. 

51 A review of the early literature of this subject is given by Mayer and Wolpert. 

Zur Rolle der Lufttemperature bei der Formaldehyddesinfektion. Hyg. Rund- 
schau 11 :396-400. 1901. 


2 Toc. cit., page 110. 
33 Loc. cit., page 91. 
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The following statement by Base ** appears in his report on the 
chemical work done in connection with McClintic’s investigation: 
“M. B. Porch (Assistant in Pharmacology, Hygienic Laboratory, 
Washington), using the same apparatus and methods that I did, 
but working at lower temperatures, found that polymerization of 
formaldehyde gas begins at about 62 degrees Fahr., and becomes 
more marked as the temperature decreases, which is evidenced by 
the persistent hazy condition of the air of the room, the low per- 
centage yield of formaldehyde, and the deposition of paraformalde- 
hyde in the room. He obtained in the permanganate-formalin 
method a yield of 25.1 per ct. at 62 degrees Fahr. and 11.1 per ct. 
at 52 degrees Fahr., as against 38.39 per ct. obtained by me at the 
higher temperatures of my experiments, namely, 71 degrees and 79 
degrees Fahr.” 

According to Rosenau® “the action of the gas seems to be 
about the same between the temperatures of 10 degrees C. and 27 
degrees C. Higher degrees of heat materially aid the disinfecting 
power of the gas.” 

Discussing the disinfection of seed potatoes Morse says:* ‘ Tem- 
perature is an important factor in disinfecting with formaldehyde. 
It is more effective above 80 degrees Fahr. and disinfection with 
this gas should never be attempted where the temperature of the 
chamber used is below 50 degrees Fahr.”’ 

In 21 of our experiments the temperature was at or below 50 
degrees Fahr. and in two of them below 40 degrees Fahr.; yet more 
or less injury occurred in 16 of these experiments, being quite severe 
in some of them. Even in Experiment 32, in which the maximum 
temperature was 39 degrees Fahr., fully one-half the eyes on the 
tubers were ruined. Most of the experiments were conducted at 
temperatures of 50 to 70 degrees Fahr.; temperatures higher than 
70 degrees were had in only two experiments, viz. No. 3 in which 
the maximum temperature was 72 degrees and in No. 74 in which 
it was 87 degrees Fahr. We were able to obtain the high tem- 
perature of 87 degrees only by placing the disinfection chamber 

34 Base, Daniel. Formaldehyde disinfection. Determination of the yield of for- 

maldehyde in various methods of liberating the gas for the disinfection of rooms. 
Jour. Am. Chem. Soc. 28 :989. 1906. 
% Rosenau, M. J. Disinfection and disinfectants, p. 90. P. Blakiston’s Son & Co. 


Philadelphia. 1902. 
36 Me. Sta. Bul. 174 : 325. 
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out of doors in the sun on a hot day. In practice, temperatures 
above 70 degrees Fahr. will be encountered but rarely in New York. 
The heat generated by the chemical reaction commonly raised the 
temperature of the disinfection chamber only one or two degrees. 

As regards the influence of temperature, the most instructive 
experiments are those in which the quantity of potatoes treated 
equalled 8 lbs. per cubic foot. With this quantity the injury is slight 
and if temperature is a factor of much importance it should be shown 
here; but we see no evidence of it. Comparing Experiment No. 53 
in which the maximum temperature was 42 degrees Fahr. with 
Experiment No. 74 in which the maximum temperature was 87 
degrees Fahr. we find that the injury was practically the same in 
the two experiments notwithstanding the relative humidity was 
somewhat higher in the latter than in the former. It should be 
borne in mind, also, that the temperature of the cellar in which 
the original case of injury occurred was only 45 degrees Fahr. 

In several of the experiments in which the temperature ranged 
between 40 and 50 degrees pieces of smooth black paper were exposed 
inside the disinfection chamber. The amount of paraformaldehyde 
precipitated was sufficient merely to give a faint white-dusty ap- 
pearance to the paper. In most cases it could be detected only 
by holding the paper so that the line of vision was nearly parallel 
. with its surface. As no quantitative determinations were made it 
cannot be stated accurately to what extent such precipitation reduced 
the quantity of available gas, but some reduction certainly occurred. 
However, it may be that the loss in gas was offset by the increased 
adsorption at the lower temperature. It is known that adsorption 
varies considerably with the temperature. Whatever the explana- 
tion, the fact remains that severe injury occurred at temperatures 
between 40 and 50 degrees Fahr. So far as can be determined 
from our experiments there is no definite relation, within the limits 
of temperature likely to be used, between the temperature of the 
disinfection chamber and tuber injury. 

What has been said above on the subject of temperature relates 
entirely to the temperature of the air in the disinfection chamber. 
There remains yet to be considered the temperature of the chemicals. 
In most of our experiments the temperature of the formaldehyde 
solution at the time of pouring it upon the potassium permanganate 
crystals was between 60 and 70 degrees Fahr, Probably, the tem- 
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perature of the potassium permanganate was, in most cases, a little 
above the initial temperature of the disinfection chamber. Only 
in two experiments (Nos. 1 and 15) were there any indications — 
that the reaction had not been complete, and in these cases the low 
temperature of the formaldehyde solution was probably responsible. 

For the purpose of securing information on this point the following 
experiments were made: : 

Experiment No. 1. Ina large room in which the temperature of 
the air was 35 degrees Fahr. two generators were started simul- 
taneously. In one of the generators the temperature of the chemicals 
at time of mixing was 51 degrees Fahr., in the other, 70 degrees Fahr. 
In each case 30 cubic centimeters of formaldehyde solution were 
poured upon 14.25 grams of needle-shaped crystals of potassium 
permanganate. Although the reaction began earlier and was finished 
earlier with the warm chemicals the end results appear to have 
been practically the same, except, possibly, the residue from the 
warm chemicals was a trifle drier than that from the cool chemicals. 
For practical purposes both reactions were satisfactory. 

Experiment No. 2. Thirty cubic centimeters of formaldehyde 
solution and 14.25 grams of potassium permanganate crystals were 
exposed in the open air until they had acquired its temperature, 
viz., 34 degrees Fahr. They were then mixed in a pint tin cup 
having the same temperature. The mixture effervesced very feebly, 
barely ruffling the surface, and the reaction was a complete failure. 

From these experiments it appears that the success of the reaction 
depends upon the temperature of the chemicals rather than upon 
the temperature of the air in the disinfection chamber. Whatever 
the temperature of the room, good results may be expected when- 
ever the temperature of the chemicals at time of mixing is above 
60 degrees Fahr. 

SPROUTING. 


In our first three experiments conducted with sprouted tubers 
during May, 1912, there was much eye injury as well as lenticel 
spotting exactly as had occurred in the original case of injury. When 
we began experimenting again in February, 1913, using unsprouted 
tubers, there was much lenticel spotting but no eye injury. (See 
Icxperiments 4, 5, 6, 7, 8, 10, 11, 12 and 13.) By using sprouted 
and unsprouted tubers in the same experiment it was shown that 


Puate I.— Potato Tusers Insurep By FumIcATION wiTH FORMALDEHYDE Gas. 


(Natural size) 


Pirate IJ.— Potato Tuser InsurEp BY FuMIGATION 
witH FORMALDEHYDE Gas: SHowine Lesser Sus- 
CEPTIBILITY OF THE “SEED” ENnp. See Page 209. 
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sprouted tubers are much more susceptible to eye injury than are 
-unsprouted ones. Many such experiments were made and the 
results were consistent throughout. (See Table I.) The slightest 
sprouting makes the tubers liable to eye injury. In fact, tubers 
with sprouts one-eighth of an inch long are more liable to eye injury 
than tubers with sprouts one-fourth to one-half inch long. Usually, 
it can be determined within two or three days after treatment whether 
the eyes have been injured. As a rule, injured eyes are surrounded 
by a ring of sunken, dead, brown tissue, but there are exceptions 
in which the eyes have been killed by the treatment yet show no 
injury to the surrounding skin. 

Exposure to light makes the tubers more resistant to lenticel 
spotting. In numerous cases it was observed that tubers kept in 
a dimly lighted room for two or three weeks prior to treatment 
showed less lenticel spotting than tubers kept in a dark cellar. It 
was observed, also, that lenticel spotting is least severe (i. e., the 
spots are least numerous) at the bud or seed end of the tuber. Dumb- 
bell shaped tubers often show this in a striking manner. The tuber 
shown in Plate II was treated in Experiment No. 5. It bore 85 
well-marked spots on the stem-end portion while on the seed-end 
portion there were only 20 spots and these were mostly small ones. 

The probable explanation of this is that there are fewer lenticels 
on the seed end. 


RELATIVE SUSCEPTIBILITY OF DIFFERENT VARIETIES. 


Two crates of potatoes of the variety Rural New Yorker No. 2 
which were in the cellar when the original treatment was made 
showed only traces of injury while the Sir Walter Raleigh potatoes 
were much injured. The only way in which we could account 
for this difference was that the variety Sir Walter Raleigh is more 
susceptible to such injury. 

In order to secure some data on the relative susceptibility of 
different varieties the following experiments were made: In Experi- 
ments 9 and 11 potatoes from six different groceries were compared 
with our own Sir Walter Raleigh. It is not known to what variety 
any of the grocery potatoes belonged, but they were probably of 
different varieties. The severity and character of the injury varied 
somewhat with different lots, but the differences were small. In 


14 


210 Report oF THE DeparRTMENT oF BoraNny OF THE 


Experiment No. 26 potatoes from five other groceries were com- 
pared with our Sir Walter Raleigh. The results were the same as. 
in Experiments 9 and 11. 

In Experiments 59, 65 and 73 ten varieties (three early and seven 
late) were compared with our own Sir Walter Raleigh. In the last 
of these the results were as follows: On five varieties (Twentieth 
Century, Rural New Yorker No. 2, Gold Coin, Sir Walter Raleigh 
from Honeoye Falls and Sir Walter Raleigh from Geneva) lenticel 
spotting was severe; on the other six varieties (Carman No. 3, 
Green Mountain, Ionia, Northern Beauty, Early Rose and 
Irish Cobbler) there was less, but considerable, lenticel spotting, 
Irish Cobbler showing the least. Eye injury was severe on all lots 
without any appreciable difference. In Experiment 88 lenticel 
spotting was considerably more severe on Gold Coin than on Sir 
Walter Raleigh and in Experiment 89 Rural New Yorker No. 2 
was injured considerably more than Sir Walter Raleigh. The con- 
clusion reached is that varieties may vary somewhat in their sus- 
ceptibility to injury, but Sir Walter Raleigh is not more susceptible 
than some other common varieties. 


SOME OTHER POSSIBLE FACTORS. 


In the original case of injury it was observed that tubers exposed 
on the tops of the crates were severely injured while those on the 
interior of the crates were but slightly injured, if at all. Even 
tubers on the sides of the crates opposite the openings between the 
slats were much less injured than those on the top. This led to 
the suspicion that some substance precipitated from the air was 
chiefly responsible for the injury. In Experiment 1 three tubers 
were placed under an inverted glass dish in such manner that nothing 
could fall upon them from above. As these tubers were quite as 
much injured as unprotected tubers further experiments were not 
made. Whatever the explanation of the greater injury to tubers 
on the tops of the crates the phenomenon is worthy of note because 
it shows that tubers on the interior of the crates are much less liable 
to injury than those on the top. Presumably, there is a correspond- 
ing difference in the efficiency of the treatment. It is plain that 
uniform results will be obtained only when the tubers are exposed 
in very thin layers, 
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Another possible factor is the position of the tubers in the dis- 
infection room. In most of our experiments the test tubers lay on 
the floor of the disinfection chamber. Also, in the original case of 
injury the crates of potatoes were all near the floor. Are tubers 
on the floor more, or less, liable to injury than tubers near the ceiling? 
According to Mayer and Wolpert?’ the concentration of the for- 
maldehyde gas decreases from the ceiling downward and more 
thorough disinfection occurs at the ceiling than at the floor. In the 
single experiment (No. 23) conducted by us tubers on the floor were 
quite as severely injured as those near the ceiling. 

Morse’s caution to avoid placing tubers directly above the generator 
appears to be well founded. In one of our Experiments (No. 1) 
two tubers suspended in a wire basket 63 in. above the generator 
were much more severely injured than tubers on the floor of the 
disinfection chamber. However, this can not have been a factor 
in the cellar experiment because none of the potatoes were above 
a generator or nearer than 2.5 feet to one. Provided the tubers 
are not over the generator it does not matter how near they are 
to it. In our experiments the generator was a pint tin cup. It was 
observed repeatedly that tubers lying on the floor within one inch 
of the generator were no more injured than those in the farthest 
corner of the chamber. 

Any break in the skin of the tuber increases the liability to gas 
injury at that point. When pins are stuck into the tubers before 
treatment a sunken area of dead brown tissue appears around each 
pin. However, we believe Wollenweber to be in error when he says 
that the effect of formaldehyde is a test as to whether or not the skin 
is wounded.** If that be true there is no such thing as an unwounded 
potato because any potato treated with formaldehyde gas in the 
manner we have described will show the sunken, dead, brown spots. 

That the gas enters by way of the lenticels is very plain in some 
cases and obscure in others. On potatoes grown in wet heavy soil 
the lenticels become abnormally developed. When the tubers are 
first dug such lenticels are plainly visible to the unaided eye as 
smaJl white specks and they are readily detected even after the 

37 Mayer, E., und Wolpert, H. Beitrage ey ce onierten durch For- 


maldehyd. Hyg. Rundschau 11 : 157. 
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tubers have been long in storage. It occurred to us that such 
development of the lenticels might make the tubers more liable to 
gas injury, but we could find no evidence that such is the case. 

It has been established that the quantity of formaldehyde gas 
evolved varies somewhat according to the proportions in which the 
chemicals are mixed. Several investigators have attempted to 
determine the most economical ratio of permanganate to formal- 
dehyde, but if we are to judge by the recommendations of state 
boards of health in the United States they have not succeeded in 
fully solving the problem. Several different formulas are in use. 
But this is not a factor in our present problem because the propor- 
tions used at the time of our disastrous experience with the gas 
treatment, also in nearly all of our experiments, were those used 
by Morse in his experiments, viz., .475 gram of permanganate to 
each cubic centimeter of formaldehyde solution, which is the ratio 
recommended by Evans.*? 

Since our experiments have shown that the quantity of potatoes 
per cubic foot is a factor of prime importance the question naturally 
arises as to the advisability of varying the quantity of formaldehyde 
according to the quantity of potatoes. Undoubtedly, this must be 
done if uniform results are to be obtained, but the few experiments 
which we have made do not warrant us in making recommendations 
as to just how it should be done. In three of our experiments 
(Nos. 18, 24 and 78) the standard quantity of formaldehyde was 
doubled and in two others (Nos. 17 and 21) it was halved. (See 
Table II.) The tuber injury in Experiment No. 78, in which four 
pounds per cubic foot were treated with double the standard dose, 
was practically the same as in Experiments 79 and 83 in which half 
this quantity (2 lbs. per cubic foot) were treated with the standard 
dose. 

In room disinfection 3 or 4 hours’ exposure is usually deemed 
sufficient. In three of our experiments (Nos. 68, 69 and 71, 
Table II) the length of exposure was only three hours. The amount 
of tuber injury was appreciably less than in comparable experiments 
in which the exposure was 24 hours. 


39 Loc. cit. 
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SIMILAR INJURY PRODUCED BY OTHER GASES 
AND LIQUIDS. 


Tubers exposed to the fumes of ammonia, bromine or ether show 
depressed brown spots almost exactly like those resulting from 
fumigation with formaldehyde gas. According to Orton and Field 
a similar spotting may be p:oduced by fumigation with sulphur.‘ 
In our experiments, dipping or soaking the tubers in strong solutions 
of formaldehyde and corrosive sublimate has had the same effect. 
In mild cases of injury only lenticel spotting occurred, while in 
more severe ones there was also eye injury as with tubers injured 
by treatment with formaldehyde gas. With the strengths commonly 
used in treating potatoes for scab, viz., one pint of 40 per ct. for- 
maldehyde to 30 gals. of water (1 to 240) and one ounce of corrosive 
sublimate to 7 gals. water (1 to 1000, approximately), no spotting 
of any kind has been observed by us or by any one else so far as 
can be determined from the literature of the subject. Tubers 
dipped in 37 per ct. formaldehyde and those which were soaked 
two hours in 18 per ct. and 9 per ct. solutions showed both lenticel 
spotting and eye injury. Solutions of from 2 to 9 per ct. strength 
usually produced only lenticel spotting, although in one case some 
eye injury resulted from the use of a 13 per ct. solution on sprouted 
tubers. When the dilution was below one per ct. no spotting occurred. 

With corrosive sublimate some lenticel spotting occurred when 
tubers were soaked one and one-half hours in solutions as weak 
as 1 to 200.7 In saturated solutions (1 to 16) and a 1 to 25 solution 
there was both lenticel spotting and eye injury. 


FORMALDEHYDE GAS CAUSES SPOTTING AND 
BROWNING OF APPLES. 


Some apples which were in the cellar at the time the original 
case of injury occurred showed severe lenticel spotting — circular, 
brown spots, 1 to 3 millimetersin diameter, surrounding the lenticels. 
Similar spotting, also a browning of the skin, occurred subsequently 
in several of our potato fumigation experiments in which a few 
apples were introduced into the fumigation chamber. On Rome 

40Orton, W. A., and Field, Ethel C. Sulphur injury to potato tubers. Science 

dls 796. 20 My 1910. 


41Qne gram of corrosive sublimate dissolved in 200 cubic centimeters of distilled 
water ° 
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apples the injury usually appeared in the form of lenticel spotting 
while on Baldwin it more frequently resembled “‘ scald,’ a trouble 
of stored apples in which the skin becomes brown over large irregular 
areas with indistinct boundaries. 

That formaldehyde, also ammonia, may cause lenticel spotting 
of apples has been announced previously by Norton” who points 
out that on the variety Jonathan the injury closely resembles the 
Jonathan fruit spot disease described by Scott.” 


EFFECT ON GERMINATION AND GROWTH. 


Throughout this bulletin lenticel spotting is referred to as injury 
and when no lenticel spotting occurred it has been stated that there 
was no injury. The question naturally arises, are tubers which show 
only lenticel spotting really injured for seed purposes? It may also 
be asked if tubers which show no lenticel spotting are certainly 
unharmed for use as seed. Our experiments have not been carried 
far enough to enable us to answer these questions fully. The 
sprouting of the tubers has been observed in all of the experiments 
and in a few of the experiments the tubers were planted in the green- 
house and kept under observation until the plants were about six 
inches high, but none were followed through to maturity. Judging 
from the observations made we are of the opinion that there may be 
considerable lenticel spotting without material injury to the tubers 
for seed. No matter how severe the lenticel spotting, sprouting 
usually appears to proceed normally provided there are no areas of 
dead brown tissue surrounding the eyes. However, exceptions to 
this have been seen occasionally. Treated tubers which are free 
from lenticel spotting may be regarded as safe for planting. 


IS FORMALDEHYDE SOLUTION WEAKENED BY 
REPEATED USE? 


The discovery that potatoes exposed to formaldehyde gas adsorb 
or hold upon their surface large quantities of the gas caused 
the writers to inquire if in the liquid treatment of potatoes for scab 
the formaldehyde solution might not be materially weakened by 
repeated use through the removal of formaldehyde adsorbed by the 


“Norton, J. B.S. Jonathan fruit spot. Phytopath. 3:99-100. Ap. 1913. 
Scott, W. M. A new fruit spot of apple. Phytopath. 1:32-34. F. 1913. 
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tubers. Accordingly, the following experiment was made: Highty 
cubic centimeters of 37 per ct. formaldehyde solution were mixed 
with 1600 cubic centimeters of distilled water thereby making a 1-to-21 
solution. Ten successive lots of unsprouted tubers were each soaked 
two hours inthis solution. Each lot contained as many tubers as the 
solution would cover, i. e., the solution was used to its full capacity each 
time. The total number of tubers treated was 165 and their total 
weight 412 lbs. The tubers were thoroughly washed before treat- 
ment. With different lots the temperature of the solution varied 
from 17 to 22 degrees C. After treatment the tubers were dried 
and then stored in a dimly-lighted room. The tubers of all ten lots 
showed slight lenticel spotting, Lot No. 10 being quite as much 
affected as Lot No. 1. Lots No. 1 and 10 were kept under obser- 
vation for 16 days. Both lots sprouted vigorously and, apparently, 
in a normal manner. So far as could be determined from the effect 
on the tubers the strength of the formaldehyde solution had not 
been weakened. This conclusion is confirmed by the results of 
chemical analyses made by the Chemical Department of the Station. 
The solution which had been used ten times was found to contain 
2.01 per ct. formaldehyde while a portion of the solution which had 
not been used contained 2.02 per ct. formaldehyde. 


HOW SHOULD THE FORMALDEHYDE GAS 
TREATMENT BE MADE? 


In the light of this investigation how should the formaldehyde 
gas treatment be applied? First of all, it may be said that the gas 
treatment should be used only in cases in which it is impracticable 
to use either of the liquid treatments. The safety and efficiency 
(for scab) of the liquid treatments have been thoroughly established. 
With our present knowledge, the gas treatment as recommended by 
Morse may be applied with entire safety provided the fumigation 
chamber contains at least ten pounds of potatoes per cubic foot of space; 
but it is uncertain what effect this will have on the efficiency of the 
treatment. That it is possible to secure efficiency without injury 
to the tubers is indicated by Morse’s experiment at Houlton, Maine, 
although as Morse himself states, the fact that so little scab (6.5 
per ct.) developed from the untreated seed detracts somewhat from 


*#Me. Sta. Bul. 149 : 313. 
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the value of the results. In this experiment the quantity of potatoes 
was slightly above ten pounds per cubic foot. The experiment 
made by Jones and Morse* at the Vermont Station in 1905 gave 
more decisive results, but in this experiment the quantity of potatoes 
was somewhat less than 3.7 lbs. per cubic foot and the quantity of 
formaldehyde more than twice that of the standard formula. Further 
evidence that efficiency is not incompatible with safety is furnished 
by the earlier experiments of Jones and Morse, but these, also, were 
made with smaller quantities of potatoes and the gas was not 
generated by the permanganate method. 

If, upon further investigation, it should be found (as we believe 
it will be) that a moderate amount of lenticel spotting does not 
injuriously affect germination or growth, the quantity of potatoes 
may be safely lowered to 5 Ibs. per cubic foot (83 bushels per 1000 
cubic feet). 

As stated on a previous page, uniform results as regards safety 
and efficiency can be obtained only by varying the quantity of chemicals 
according to the quantity of potatoes per cubic foot. Further investi- 
gation is needed to determine definitely the terms of this relation. 
At present, it can only be said that with the standard formula of 
3 pints of formaldehyde and 23 ounces of permanganate to 167 
bushels of potatoes in 1000 cubic feet (10 lbs. per cubic foot) there 
will be no injury to the tubers and, probably, scab will be fairly well 
controlled.“ No other proportions can be confidently recommended. 
It is probable that doubling or halving the quantity of both chemicals 
and potatoes will give similar results, but further experiments are 
necessary to establish this. 

Aside from what is said above concerning the quantity of potatoes 
per cubic foot of space we approve the directions for treatment 
given by Morse in Maine Station Bulletins 141, 149 and 174 except, 
perhaps, in one respect, viz., the advisability of exposing the tubers 
in ordinary bushel crates. According to our observation the gas 
does not readily penetrate to the interior of bushel crates. More 
uniform results would be obtained if the tubers were exposed in 
slatted bins only a few inches deep and so arranged that the gas 
can circulate freely above and below them. 

4 Vt. Sta. Rpt. 18 : 287-291. 


4 This statement in regard to the efficiency of the treatment is based on the results 
of Morse’s experiment at Houlton, Me. 


THE EFFICIENCY OF FORMALDEHYDE IN THE 
TREATMENT OF SEED POTATOES FOR 
RHIZOCTONIA.* _ 
W. O. GLOYER. 


SUMMARY. 


The object of this investigation was to determine the relative 
efficiency of the standard scab treatments in the disinfection of 
seed potatoes affected with Rhizoctonia. Experiments were made 
with formaldehyde gas, formaldehyde solution, and corrosive subli- 
mate solution. 

It was found that neither formaldehyde gas nor formaldehyde 
solution can be depended upon to kill all of the Rhizoctonia sclerotia. 
The principal reason for this appears to be the inability of the for- 
maldehyde to penetrate readily to the center of the larger and 
more compact sclerotia. Also, the efficiency of the gas treatment 
depends to a considerable extent upon the quantity of tubers per 
cubic foot of space in the disinfection chamber. Other things being 
equal, the smaller the quantity of potatoes the greater the efficiency. 
Neither temperature nor humidity are factors of much importance. 

The standard corrosive sublimate treatment, on the contrary, is 
thoroughly efficient. Even with a 1-to-2000 solution (half standard 
strength) all Rhizoctonia sclerotia are killed. 

The conclusion reached is, that when it is desired to treat seed 
potatoes for Rhizoctonia the corrosive sublimate treatment should 
be used. 


INTRODUCTION. 


The numerous fumigation experiments made in the course of the 
investigation reported in Bulletin No. 369 of this Station offered an 
excellent opportunity for observing the effect of formaldehyde gas 
on the Rhizoctonia adhering to potato tubers. Potatoes in various 
quantities and under various conditions of temperature and moisture 
were subjected to the formaldehyde gas treatment, and the effect on 
Rhizoctonia noted. In other experiments Rhizoctonia-infested tubers 
were dipped in solutions of formaldehyde and corrosive sublimate as 


* Reprint of Bulletin No. 370; for Popular Edition, see p. 778. 
[217] 
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recommended for the prevention of scab. The effect of the treat- 
ment was determined by comparing the growth of the Rhizoctonia in 
artificial cultures made before and after treatment. In this respect, 
our methods differ from those used by previous investigators. 
Heretofore, the efficiency of the treatment has been determined, in 
most cases, by means of field experiments and the results have been 
more or less unsatisfactory. They have been affected by outside 
factors such as climatic conditions, texture and drainage of the soil, 
insects and other fungus diseases. By the culture method such 
factors are eliminated. 


THE DISEASE. 


The disease under consideration is that caused by Rhizoctonia 
solani Kuhn which is the sterile form of Corticiwm vagum B. & C. 
var. solant Burt. It has been known in Europe for many years. 
Its occurrence in America was first reported by Duggar and Stewart 2 
in 1901, and it is now found in all portions of this country where 
the potato is extensively grown. It is recognized on the surface of 
the tubers by the masses of resting mycelium or sclerotia. These 
sclerotia-like bodies are often overlooked, for they may be mistaken 
for soil clinging to the potato. By immersing the tubers in water 
or washing them free from all soil, the sclerotia can readily be dis- 
tinguished as dark brown bodies which cling tenaciously to the 
surface of the tuber. Plate III shows a tuber with the sclerotial 
bodies upon it. When the fungus is in this form it is of little 
importance as the tubers are not injured by it, but affected tubers 
may disseminate the disease, and in very bad cases the market 
value of the tubers may be lowered. 

To this fungus is attributed, to a great degree, the so-called 
“skips” in the planted row. Rolfs,? in 1902 and 1904, held it re- 
sponsible for the failure of potato crops in Colorado. The fungus 
may live on the organic matter in the soil or it may live as a par- 
asite attacking the stems, stolons, or roots of the plants. At the 
point of attack, cankers are formed which in time may increase so 

1Probably the same as Hypochnus solani Prill. & Delacr. (Clinton, Conn. Sta. 

Rpt. for 1904 :326; Riehm, Mitt. K. Biol. Anst. f. Land u. Forstw, 11:23. 1911). 
2Duggar, B. M., and Stewart, F. C. The Sterile Fungus Rhizoctonia. Cornell 


Sta. Bul. 186. 1901; also N. Y. (Geneva) Sta. Bul. 186. 1901. 
3Rolfs, F. M. Potato Failures. Colo. Sta. Bul. 70. 1902; and Bul. 91. 1904. 
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as to girdle the plant or separate portions from the main stem. 
That a wound appears to be necessary for the fungus to enter the 
tissue is suggested by Clinton’s* observations. He has found the 
“inconspicuous grayish mealy growth”’ of the Corticium or fruiting 
stage on the stalks of the potatoes near the surface of the ground, 
and no injury was done to the stem at that point. He visited several 
fields and found that 15 to 20 per ct. of the plants showed this con- 
dition. To this same fungus Selby ® attributes the rosette of the 
potato, and Rolfs® reports that the occurrence of aerial tubers may 
be explained partially by its presence. However there is no doubt 
that other facters may bring about similar effects. 


PREVIOUS LITERATURE. 


Since Loew’s discovery 7 of the germicidal action of formalde- 
hyde, in 1888, a great deal has been written on the subject of fumi- 
gation and disinfection for bacteria and fungi. The disinfection of 
seed potatoes was first taken up by Bolley § who has recommended 
the use of corrosive sublimate (mercury bichloride) solution for 
potato scab. Later, Arthur % found that a formaldehyde solution 
gave just as good results and was safer to handle. These experi- 
ments have been repeated and the conclusions confirmed by numerous 
othe: experimenters. The formaldehyde gas treatment for seed 
potatoes orginated with Jones and Morse as described in Bulletin 
No. 369, page 386. 

It is generally taken for granted that the treatment made for 
scab is also effective in killing Rhizoctonia. Rolfs!° conducted 
extensive field tests of the dip method of treating Rhizoctonia, and 
-oncluded that the mercury bichloride solution was effective in 
controlling it; also that formaldehyde solution gave less favorable 
results. Selby,!! in his first report on the potato rosette (which 

4Clinton, G. P. Report of Botanist. Conn. Sta. Rpt. for 1904:325. 

*Selby, A.D. A Rosette Disease of Potatoes. OhioSta. Buls.189and 145. 1903. 

SLoc. cit. Bul. 70. 

“Loew, O. Physiologische Notizen uber Formaldehyd. Ber. Gesell. Morph. u. 

Phys. zu Munchen. 1888. 


8Bolley, H. L. Potato Scab and Possibilities of Prevention. N. Dak. Sta. Bul. 4. 
1891. 

Arthur, J. C. Formaldehyde for Prevention of Potato Scab. Ind. Sta. Bul. 65. 
1897. 

foc. cit. Bul. 91. 

UZoc. cit. Bul. 139:58. 
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he attributed to Rhizoctonia), believes the formalin more effective 
than the corrosive sublimate bath. He has noted the yields of the 
treated and untreated tubers and used the appearance of the foliage 
as a criterion in determining the effectiveness of the treatment. 
He states, ‘“‘ the warranted conclusion, drawn from tests of two 
seasons (1901 and 1902) with formalin and the extended work of 
many seasons at the Station with corrosive sublimate appears to be 
that corrosive sublimate seed treatment does not prevent the 
Rhizoctonia disease to any appreciable extent, while the formalin 
seed treatment, as shown conspicuously by study of the growing 
plants and usually in the yields of tubers, does prevent the disease 
to a very marked extent.’”’ In Selby’s second report ” of his in- 
vestigations on the treatment of Rhizoctonia, there are recorded 
experiments in which treated and untreated tubers were planted 
in infected soil as well as in soil in which the disease was not supposed 
to be present. The Carman variety is the only one that received 
treatment with the standard substances and was planted in infected 
soil and grown apparently under similar conditions. He used 
formalin at the rate of one pound (pint) to 30 gallons of water, 
immersing the tubers for two hours. It is uncertain what strength 
of mercury bichloride solution was used for he states, “‘ the usual 
strength of one ounce to 16 gallons of water was employed,” and 
in this solution the tubers remained for one hour. However, this 
is one-half the strength used by Bolley * who recommends one 
ounce to 7% gallons of water, and an immersion for 13 hours. The 
average yields from the check, formalin, and corrosive sublimate 
treated plots are calculated at 139.9, 131.4, and 127.1 bushels per 
acre, and the percentages of harvested tubers showing Rhizoctonia 
are 62, 46, and 29.5 per ct., respectively. The yields from the 
treated tubers are slightly smaller than those from the untreated, 
but the least percentage of Rhizoctonia is found on the product of 
tubers treated with mercury bichloride solution. 

Selby also treated Rhizoctonia-infested tubers with formaldehyde 
solution for various periods of time. The Early Trumbull variety 
was immersed in standard formalin solution for 2, 33, and 43 hours 
and planted in infected soil under apparently similar conditions. 
The check plots showed 94 per ct. of the harvested tubers infected 
with Rhizoctonia, while the tubers treated for 2, 33, and 43 hours 


2 Loc. cit. 
13 Loc. cit. 
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showed 87, 45, and 48 per ct. of the tubers attacked by it. Though 
no comment was made on these results it appears that a longer 
immersion than two hours is more effective in killing the fungus. 

Giissow ™ conducted field experiments in which lots of seed tubers 
attacked by Rhizoctonia were immersed for 3 hours in a solution of 
one part mercury bichloride to 2000 parts of water (equal to 1 ounce 
to 15 gallons of water), and, also in a bath of formalin made up of 
one half pint to 15 gallons of water. At the harvest it was found 
that the tubers treated with formalin were almost as badly covered 
with Rhizoctonia as were the original potatoes, while those immersed 
in mercury bichloride solution were practically free. 


PRESENT TESTS. 
METHODS. 


To ascertain the efficiency of the formaldehyde gas, three or more 
Rhizoctonia-infected potatoes were placed in the fumigator along 
with the various quantities of tubers that were used in the experi- 
ments made for the determination of factors involved in tuber 
injury. The chemicals used, the fumigator, the quantity of tubers, 
and the conditions of moisture and temperature under which these 
experiments were conducted are described in Bulletin No. 369. 

For comparison with the results obtained by the gas method of 
treating seed potatoes, experiments were also conducted in which 
the standard immersion or dip methods were employed. Rhizoctonia- 
diseased tubers were immersed in solutions of formaldehyde and 
mercury bichloride for 2 and 13 hours respectively. The standard 
strength of formalin was used unless otherwise noted, namely, one 
pint of formalin (a 37 per ct. solution of formaldehyde) to 30 gallons 
of water. Of mercury bichloride, two different strengths were used, 
namely, one part of the salt to 1000 and 2000 parts of water. The 
latter strength is one-half that usually employed in practical dis- 
infection. After immersion in these solutions the potatoes were 
permitted to drain and dry under sterile conditions. 

Before and after each experiment cultures were made of the un- 
treated and treated sclerotia to determine the efficiency of the 
treatment. In making these cultures the usual precautions were 
used to maintain sterile conditions in handling instruments, petri 


M“Gissow, H. T. Canada Expt. Farms Rpts. 1912:200. 
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dishes, potatoes, etc. At the outset, sclerotia were placed on potato 
agar of one per ct. acidity, but it was found that the plates were 
soon overrun by the potato bacillus. This was generally the case 
when sclerotia from untreated or formaldehyde-treated tubers were 
taken. The spores of this bacillus (Bacillus vulgatus Trevisan) are 
very resistant, and are invariably found on potatoes. An idea of 
their resistance can be secured from the fact that the usual method 
of obtaining this organism is by boiling potatoes for one-half hour, 
halving them, and incubating in a sterile moist chamber. These 
bacteria were kept down by adding two drops of 50 per ct. lactic 
acid to each tube of about 10 cubic centimeters of the medium. 
By omitting the lactic acid, the effect of the treatment on the 
bacteria that are found in the sclerotia and on the surface of the 
tuber was determined. 

That Rhizoctonia on acidulated agar grows well without interference 
from bacteria has been noted by Duggar and Stewart.'® However, 
Duggar later states that Rhizoctonia is apparently not readily 
affected by weak alkalies or acids.” F. C. Stewart, in some of his 
unpublished work on the carnation Rhizoctonia, has shown that the 
growth of the fungus is more rapid on agar which is slightly acid 
than on neutral or slightly alkaline media, while on more strongly 
acidulated agar the growth again becomes less rapid. In the writer’s 
work it was found that when two drops of 50 per ct. lactic acid were 
added to a tube containing about 10 cubic centimeters of one-per-ct. 
acid potato agar, the growth of potato Rhizoctonia was about one- 
half as fast as on the same medium without the lactic acid. In 
Tables I-III these two kinds of agar are designated as “ strongly 
acid agar” and “ agar, one per ct. acid.” 

Generally, five sclerotia were placed in each petri dish and allowed 
to develop at room temperature. After three to five days the 
nature of the results from the untreated sclerotia could be ascertained. 
In case of the treated sclerotia, the cultures were examined from time 
to time and kept ten days before they were discarded. At the end 
of ten days the cultures were examined by means of the low power 
of the microscope. 

18 Frost. Laboratory Bacteriology, p. 95. 1909. 


16 Toc. cit. N. Y. (Geneva) Sta. Bul. 186 :7. 
17 Duggar, B. M. Fungous Diseases of Plants, p. 453. 1909. 
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Table I shows the results of the cultures made from sclerotia taken 
from untreated tubers and tubers subjected to the formaldehyde gas 
treatment. Unless otherwise stated, the quantities of the chemicals 
used in the fumigator are 14.25 grams of potassium permanganate 
and 30 cubic centimeters of formalin, which is equal to 23 ounces of 
the salt and 3 pints of the liquid for every 1000 cubic feet of space. 
The exposure was usually for 24 hours and any change in exposure 
is noted. Where the quantity is expressed in pounds, it is to indi- 
cate the number of pounds of tubers per cubic foot of space in the 
fumigator; otherwise, the number given shows the total number of 
tubers exposed at one charge. As each experiment is numbered, the 
condition of the potatoes before they went into the fumigator and 
the effect of the gas upon them can be readily learned by referring 
to the corresponding experiments in Tables I and II, Bulletin No. 
369. The data an regard to the efficiency of the gas treatment are 
summarized in Table II of the present bulletin; while Table III 
shows the results of experiments in which the liquid treatment 
was used. 
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Tasie II.— Errect or ForMALDEHYDE Gas on RurizocTonta; SUMMARY. 


"TREATED. UNTREATED. 
Number 
of Average Average 
Quantity oF PoTaToEs. | experi- Total percentage) Total | percentage 
ments. | number showing | number showing 
of growth of of growth of 
cultures. | Rhizoc- | cultures. | Rhizoc- 
tonia. tonia. 
| Per ct. | | Per ct. 
| 


Exposed for 24 hours: Standard charge. 


23 to 36 tubers....:....... 4 60 3.3 50 55 
1b Ibs. per car itiveia.*. 5 75 7.8 75 60.8 
2 ss ape ae rode 5 75 15.2 75 67.4 
3 re Maui iak Ae 7 105 11.4 95 78.3 
4 " chee . Ses 6 90 13.3 90 72.1 
5 ; cme norte Abc 1 15 0 15 27 
6 ‘3 eT Roc ae 1 20 0 15 33 
8 . Fn ol nls exe ke 4 95 19.3 66 68 . 2) 

10 ¥ RGROT RS - A? 1 33 9 20 40 

12 4 le met cehe te 4 110 22 75 63.2, 

14 Z eae . 2 1 20 10 13 31 

16 . ae; a 4 110 28.5 60 54 

Exposed for 3 hours. 
72101 | 2) 9: ee es AR 3 55 21.6 45 93.3 
Exposed for 24 hours, but double quantity of chemicals. 

A bsiperieiite. =. - otter: 1 20 5 15 100 

3.7 lbs. per cu. ft., dry..... 1 40 22-5 \ 25 20 

3.7 Ibs. per cu. ft., wet..... 1 50 2 


DISCUSSION OF RESULTS. 


The data given in Table I and summarized in Table II, show that 
the formaldehyde gas treatment is not reliable; that is, it is not 
efficient in killing Rhizoctonia and some other fungi and bacteria 
which occur on the surface of the seed potatoes. Humidity and 
temperature do not appear to be responsible for the irregularities 
in the efficiency of the treatment. Where several experiments were 
conducted with equal quantities of tubers, the average results of 
such experiments show that there is a lesser degree of efficiency 
when there is a large quantity of tubers in the fumigator. However,, 
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in individual cases where small quantities of tubers are used, the 
percentage of Rhizoctonia not killed may be almost as high as the 
average percentage for large quantities of tubers. 


Taste III.— Errect or FoRMALDEHYDE AND CorROsIVE SuUBLIMATE SOLUTIONS 


ON RHIZOCTONIA. 


Number of cultures on strongly acid || Agar, one per 
agar. cent acid. 
2g A : 
3 3 @ 
E 5 33 PS dog 
Si 42 2 ‘eo g 
3) ra] : ao =e) — 
fe 5 Oo E3 98 a 
e oj Byles Or | og az 
3 ih ee = ied ale Pad | 
ts 3 ee fad viet wile a 2S 36 
2 5 o| #] £/e | s | g|s2] 3] 
E pd (Se cd: a ag afk eae cl aie (kk ake 
Z a = a a | a } BR |e || m a 
FoRMALIN SOLUTION. 
1 1-240 2hrs. 17.5 12 0 3 15 0 15 0 
2 1-240 2, “ A9 73 22 Liye 12 20 30 0 
3 1-240 = 2 19 16 10 34 60 17 10 0 
4 1=2408 241% 19 6 8 16 30 21 10 0 
5 1-240 2 * 21 23 8 4 35 23 5 C 
6 124082 89 19-5 1 16 8 25 64 ——- Ss. ——— 
Z( 1= 240i Zi) S225 6 4 15 25 18 — —— 
8 1-240 2 “ 20 9 10 6 25 40 — —— 
Total and average..... 19.6 146 78 103 327 23.85 70 0 
i Loe Be 1-240 24" SP Nib 5 0 0 5 0 5 0 
pears 1—PAQW 2A AES 121 18 0 2 20 0 3 2 
ORs... 1-240 6.75“ 19.5 8 0 2 10 0 5 0 
ORs: 1-60 v2) 21 49 3 8 60 5 7 3 
LOH. 1202827 SOs 15 0 0 15 0 1 4 
Mercury BicHLoripE (CorrosivE SUBLIMATE) SOLUTION. 
fo HO LET Bw 8 9 wg ga 
4.. 1-1000 38) 
Or 1-1000 1 75 21 e 70 0 0 10 
5.. 1-2000 1.5 21 40 0 0 5 
Gre 1-2000 1.5% 19.5 27 0 0 27 0 2 3 
ie 1-2000 1.5% 22.5 20 0 0 20 oo —_ — 
Sik: 1-2000 1.5“ 20 40 0 0 40 0 — — 
Total and average...... 20 297 0 ORR 297 0 2 38 


In Experiment 89 (Table I), there is compared the efficiency of 
formaldehyde gas on the sclerotia having different moisture content, 
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In this experiment, the tubers designated as dry were cleaned by 
dusting off the excess dirt, while the tubers designated as wet were 
washed with water. Just previous to placing these potatoes in the 
fumigator, the washed tubers were immersed in distilled water for 45 
minutes, and then all excess water was wiped from the surface. The 
80 pounds (equal to 3.7 pounds per cubic foot) of potatoes were 
subjected for 24 hours to the gas evolved from a double quantity 
of chemicals. Sclerotia of about the same size and texture were 
used in making the cultures. As there was a slight leakage of the 
gas from the fumigator these results are only comparative. Of the 
40 sclerotia taken from the dry tubers, 223 per ct. developed 
Rhizoctonia, while from the 50 moistened sclerotia but 2 per ct. 
showed growth. This experiment indicates that the state of dessi- 
cation of the sclerotia has an important bearing on the results of 
fumigation. One would be led to believe that the humidity of the 
atmosphere ought to have some effect on the efficiency of this gas, 
but the data in Table I show no correlation between humidity 
and efficiency. 

The data in Table III show that by the formalin dip method as 
high as 64 per ct. of the sclerotia may still be alive after the treat- 
ment, and an average of 8 tests shows that 24 per ct. of the sclerotia 
were not killed. A longer period of immersion of the tubers gave 
more satisfactory results than did a two-hour bath, but the deficiency 
of the treatment can not be overcome by using a stronger solution. 

That the formaldehyde, when used in any form, did not kill 
resistant spores of the potato bacillus when they were inside the 
sclerotia or particles of soil, is shown where “agar, one per ct. acid” 
was used as a culture medium. In fact, so prevalent was this 
organism that it was impossible to make cultures unless additional 
acid was added to the medium. That other fungi are not killed by 
formaldehyde treatments when these organisms are inside of the 
sclerotia is noted in Table I-III under the heading “ other fungi.” 
Most of these fungi were species of Penicillium, but several were 
uncommon or produced no spores, and no effort was made to identify 
them. 

Where a solution of mercury bichloride of a strength of one part 
of the salt to 1000 parts of water was used, there was no indication 
of the growth of Rhizoctonia or of any other fungus or bacterium. 
Even where half of the above amount of salt was used to a like 
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amount of water the Rhizoctonia was entirely killed. With a total 
of 297 cultures the efficiency of mercury bichloride in killing the 
potato Rhizoctonia was 100 per ct. 

The inefficiency of formaldehyde can not be attributed to any 
single cause, for there are several factors which, when combined, 
may produce variable results. While making cultures of the sclerotia 
taken from tubers immersed in formaldehyde solution, it was found 
that the larger sclerotia were often not moistened throughout. 
Such sclerotia showed a compact, dry mass of mycelium at the center 
from which the fungus readily grew. The outer layers, however, 
were spongy and readily crumbled. In some cases the compact 
small sclerotia showed the same conditions generally found in the 
larger ones. The weak penetrative power of formaldehyde may be 
explained, perhaps, by assuming that the formaldehyde unites 
chemically with the outer layers of sclerotial tissue forming some 
substance that retards or inhibits further penetration. This is 
substantiated by the fact that when tubers are immersed in the 
ordinary formaldehyde solution for 24 hours the sclerotia are all 
killed, and it is found that the liquid has penetrated them through- 
out. Dienes,’® working on the penetration of formaldehyde gas, 
has shown that after 14 hours bacteria were killed by the gas pene- 
trating through a porous porcelain plate 20 mm. thick. The structure 
and composition of the sclerotia, however, is not analogous to that 
of a porous plate for in the former the compact mass of resting 
mycelium is more or less in a state of dessication, which affects the 
rate of penetration of this chemical. Mercury bichloride, unlike 
the formaldehyde, penetrates all sclerotia, regardless of size or 
compactness, in 13 hours. Such sclerotia are all killed, and readily 
crumble into small pieces when crushed. In the formaldehyde gas 
treatment, the temperature and humidity, as usually encountered, 
do not appear to be factors that influence the efficiency. Mc- 
Clintic,’® in disinfecting passenger cars with formaldehyde gas, 
states that humidity is an important factor in killing bacteria. 
He maintains that before starting the fumigation the relative humid- 
ity should not be lower than 60-65 per ct. In his earlier work 


18Dienes, L. Uber Tiefwirkung des Formaldehyds. Ztschr. Hyg. u. Infections- 
krank. 37:48. 1912. 

oe ae T. B. Pub. Health and Marine Hosp. Ser. U. S. Hyg. Lab. Bul. 27. 
906. 
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on the treatment of the potato scab, Morse” states that a tem- 
perature of 60-65 degrees Fahr. is more effective than a lower one, 
and that in moist air the gas is more efficient. Later’ he states 
that a temperature above 80 degrees is most effective. However, 
under ordinary farm conditions, unless specially equipped, it is almost 
impossible to obtain a temperature of 80 degrees when it is most 
desirable to treat tubers. In the preceding bulletin, No. 369, tem- 
perature does not prove a factor in determining the cause of the 
injury to the tubers, but humidity shows some evidence of being 
acausal agent. The data in Table I of the present bulletin, however, 
indicate that temperature and humidity are less important in the 
treatment for Rhizoctonia than is usually believed, for under almost 
similar conditions widely variable results were obtained. One of 
the most important factors concerned in the inefficiency is the 
quantity of tubers in the fumigator. Where several experiments 
were conducted with the same quantity of tubers the averages 
show least efficiency where potatoes at the rate of 16 pounds (equal 
to 167 bushels per 1000 cubic feet) per cubic foot were used. In 
Bulletin No. 369 it is shown that the factor of adsorption is depend- 
ent upon the quantity of tubers in the fumigator. The writer 
believes that if a sufficient number of experiments were conducted 
the data would show that there is a gradual decrease in the efficiency 
of the gas as the quantity of tubers is increased. 

The conclusion drawn from laboratory experiments that the 
formaldehyde gas and liquid treatments are inefficient in killing 
the Rhizoctonia is partially substantiated by other writers. Rolfs* 
and Gussow” conclude, from the results of field experiments, that 
the mercury bichloride gives better results than the formaldehyde 
solution. Selby *% came to an opposite conclusion, namely, that the 
formalin dip method was better than the corrosive sublimate treat- 
ment. However, so far as the control of Rhizoctonia is concerned 
this conclusion appears unwarranted. The plats in his experiments 
were very small, mostly on infected soil and the yields irregular. 
Moreover, the causal relation of Rhizoctonia to rosette is uncertain. 

2 Morse, W. J. Potato Diseases in 1907. Me. Sta. Bul. 149:316. 1907. 

21Morse, W. J. Blackleg: A Bacterial Disease of Irish Potato. Me. Sta. Bul. 

174:325. 1909. 
2Rolfs, F. M. Colo. Sta. Buls. 70 and 91. 


%Gissow, H. T. Canada Expt. Farms Rpts. 1912:200. 
Selby, A. D. Ohio Sta. Buls. 139 and 145. 1903. 
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The field experiments of many writers indicate that formaldehyde 
is as efficient as the mercury bichloride solution in killing potato 
scab, but there are certain indications that make it appear doubtful 
if such is actually the case. The difficulty with which formaldehyde 
penetrates Rhizoctonia sclerotia, and its inability to kill certain 
other fungi and the potato bacillus suggest that it may, sometimes, 
be unable to reach and kill the scab organism which, according 
to Lutman, may be imbedded in the corky tissue of the scab 
lesions. Also, since adsorption plays such an important role in the 
formaldehyde gas treatment the efficiency would be least where 
a large quantity of tubers was fumigated. Unfortunately, the 
culture method can not be used successfully in determining the 
efficiency of the treatment on scab. Although it is not difficult to 
obtain pure cultures of the scab organism it does not grow on culture 
media readily enough to make this method practicable. 

The results of this investigation, considered in connection with 
those recorded in Bulletin No. 369, seem to warrant the following 
conclusions: The disinfection of seed potatoes by means of formal- 
dehyde gas is not to be recommended except in cases in which it is 
impracticable to use either of the liquid treatments. When the 
treatment is applied for scab alone either corrosive sublimate solution 
or formaldehyde may be used; but when both Rhizoctonia and 
scab are involved the corrosive sublimate solution is to be preferred. 


*Lutman, B. F. The Pathological Anatomy of Potato Scab. Phytopathology 
3:261. 1913. 
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STUDIES IN PLANT NUTRITION: I.* 
W. H. JORDAN. 


SUMMARY. 


(1) Three questions have been studied by growing plants in a 
forcing house in artificial soils under varying conditions of plant 
food supply, viz.: 

(a) The relative availability to certain species of plants of 
phosphoric acid in various combinations, acid phosphate, a 
finely ground raw phosphate (floats), Thomas slag, dehydrated 
Redonda phosphate and bone meal; (b) the effect of fineness 
of division upon the availability of a ground raw phosphate; 
(c) the fertilizing value of an iron ore waste. 

(2) The results reached show that certain species of plants 
possess a greatly unlike ability to acquire phosphoric acid from 
given sources. The cruciferous plants, cabbage and rape, 
utilized freely the phosphoric acid from ground Florida rock 
(floats) while with the graminaceous plants, barley, millet and 
eats, this form of phosphoric acid had small availability, if any. 

(3) Taking the several species of plants as a whole, the acid 
phosphate proved to be more efficient in the production of plant 
substance than any other source of phosphoric acid, although it 
showed no great superiority over Thomas slag. The phosphoric 
acid in the dehydrated Redonda phosphate, though less available 
than in the two forms mentioned, proved to be much more avail- 
able than in the floats. 

(4) Crops were grown during two seasons with the use of 
ground Florida rock and ground bone, the former varying in 
fineness from that which would pass through a sieve 60 meshes 
to the inch to “floats,” the bone meal ranging from 60 mesh 
material to “ fine,” the latter being a grade finer than that which 
would pass through a bolting cloth. With three successive crops 
of rape grown after one application of the phosphates, the effect 
of fineness was not marked, but with the peas, barley and rape 
grown in 1903-4 on an improved artificial soil the availability 
of phosphoric acid in the Florida rock to all three crops, meas- 


* Reprint of Bulletin No. 358, February, 1913. 


[235] 


236 Report oF THE DEPARTMENT OF CHEMISTRY OF THE 


ured by the amount appropriated, was greatly influenced by the 
degree of fineness, the amount taken up from the floats being at 
least one-half more than what was used from the coarsest ma- 
terial. With bone meal the degree of fineness has little influence, 
if any. Much the largest appropriation of phosphoric acid was 
from the acid phosphate. 

(5) The proportion of phosphoric acid to the growth of dry 
matter in the plants increased with the increase in fineness of 
division of the Florida rock, or, in other words, in proportion 
to the availability. 

(6) Similar tests proved the phosphoric acid in an iron ore 
waste to be of slight availability for plant growth. 


INTRODUCTION. 


Soil problems in their relation to crop production are complex 
and difficult. This is necessarily so because of the numerous fac- 
tors that are involved in soil fertility. As our knowledge has 
broadened, we have come to see that the maintenance or develop- 
ment of the productive capacity of a farm requires attention to 
much more than the mere saving or purchase and application of 
manures. 

The factors which have a practical relation to soil fertility 
may be classified in a general way under three heads: 

(1). Soil conditions, such as color and texture, in their rela- 
tion to the welfare of the plant, these conditions depending pri- 
marily upon soil composition. 

(2). The supply of plant food both as to its kind and quantity. 

(3). The life activities of the soil that have to do with the ac- 
quisition and development of available plant food. 

Formerly the plant food supply was the factor chiefly considered 
and emphasized. It is now minimized by some writers and in- 
vestigators to a position of much less importance than is attributed 
to soil conditions. It is urged that land becomes infertile not 
because of a depletion in the quantity of the needed elements of 
plant food but because, for instance, by unwise management the 
texture and consequently the water-holding and water-transmit- 
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ting power of the soil have become unfavorable to the growth of 
agricultural plants, or because the soil has become charged with 
compounds having a deleterious effect on plant growth. 

It is certainly important to a system of farm economics to 
understand the relative importance of plant food supply. The 
farmer should certainly be enabled to understand whether he 
should continue to place emphasis upon the acquisition and sav- 
ing of manurial substances or whether by certain methods of 
management he may look with more or less indifference upon the 
income and outgo of those substances, such as nitrogen, phosphoric 
acid and potash, for which at the present time such enormous ex- 
penditures are being made by farmers. 

It is firmly believed at the present time, by practitioners at 
least, that under the conditions of agricultural practice that prevail 
plant food supply is one of the determining factors in crop pro- 
duction. If this belief is correct then measurements of soil 
fertility and a study of the conditions which affect the ability of 
the plant to appropriate the necessary materials for growth are 
very important. 

We must at least consider the following factors: 

(1). The adaptability of the plant to the securing of the neces- 
sary supply of food under given conditions. 

(2). The forms in which the plant food is supplied. 

(3). The quantity of the supply. 

(4). The relation between soil composition and plant growth. 

During the past ten or more years the writer and his associates 
have secured certain data, so far unpublished, which bear directly 
upon the problems here suggested. The experiments that have 
been conducted have been directed toward these questions: 

Are different forms of phosphoric acid equally available to 
various species of plants ? 

Does the mechanical fineness of a crude phosphate influence its 
availability ? 

How close is the relation of the supply of phosphoric acid and 
potash to the amount appropriated by the plant ? 
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What is the relation of soil composition and the solubility of 
soil constituents to fertility ? 

Minor related questions also arose as the work advanced. 

It had been the intention of the writer not to publish some of 
these data because they are practically a repetition of emphatic re- 
sults previously reached, but in view of the newer phases of the 
discussions of soil fertility it is deemed wise to make these data 
public. 

This bulletin is, therefore, the first of a series in which are set 
forth the results of experiments in the field of plant nutrition that 
have been carried on during the past ten or twelve years. The 
publication of these results has been long delayed partly because 
of the large amount of chemical work involved. 

Those of my associates who have aided in carrying on these 
experiments are C. G. Jenter, F. D. Fuller, W. E. Tottingham, 
EK. Bb. Hart and E. L. Baker; and due acknowledgment is hereby 
made of the execution by thiest gentlemen of the details of the 
experiments and the necessary chemical work. 


THE AVAILABILITY TO CERTAIN SPECIES OF 
PLANTS OF PHOSPHORIC ACID FROM 
VARIOUS SOURCES. 


GENERAL CONSIDERATIONS. 

Considered merely from the standpoint of quantity phosphoric 
acid is the most important ingredient of commercial fertilizers. 
It is probably true also that no other ingredient is used with 
greater profit. On the average, the various brands of fertilizers 
contain larger proportions of it than of either nitrogen or potash. 
Indeed, the material bearing phosphoric acid may properly be 
considered the basis of practically all compounded brands. 

The main sources of phosphoric acid are the deposits of mineral 
phosphates found in various parts of the United States and in other 
countries. These natural forms are used in comparatively small 
quantities in crop production. Phosphoric acid comes to the farm 
mostly in combinations that have been produced by the chemical 
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treatment of ground phosphatic rock. This treatment is given at 
a large expense for the purpose of rendering the phosphoric acid 
more available to growing plants. The cost of this ingredient to 
the farmer would be much less if this treatment were unnecessary 
and if the natural phosphates after mechanical preparation could 
be successfully and profitably used. 

One of the problems in plant nutrition, economically important 
and to some extent scientifically interesting, is the availability to 
plants of the mineral phosphates after certain methods of prepara- 
tion. Numerous observations have been made along this line with 
results that are quite definite, and we now find a recognition in 
practice, especially in European countries, of the usefulness of 
certain so-called insoluble phosphates in the production of particu- 
lar crops. Of the experiments conducted in this country touching 
this problem, those carried on at the Maine Experiment Station 
during several years under forcing-house conditions, are perhaps 
the most extensive and have yielded the most definite and striking 
results. The phosphatic materials used in these experiments were 
acid phosphate (dissolved Florida rock), very finely ground un- 
dissolved Florida rock (floats), and Redonda phosphate, that is, 
a hydrated phosphate of iron and aluminum, which before using 
was dehydrated by the application of heat, this process rendering 
it much more soluble in ammonium citrate and inferentially 
more available to plants. The results of several years’ work are 
summarized by Merrill in the report of the Maine Agricultural 
Experiment Station for 1898, page 74. 


EXPERIMENTS AT THIS STATION, 

After an understanding with the Director of the Maine Experi- 
ment Station, experiments similar in method and purpose to those 
referred to above were begun under the direction of the writer in 
1896 and were continued at intervals until 1900. As the results 
reached were mainly confirmatory of those secured at the Maine 
Station, their publication was for a time not considered to be a 
matter of especial importance as the conclusions reached would 
not add in any especial manner to existing knowledge, In view, 
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however, of some of the more recent theories that have been pro- 
pounded with relation to the nutrition of plants, it is felt that 
these additional data should be made public. 

Plan of the experiments.—The forms of phosphoric acid used 
in these experiments included all of those used at Maine with the 
addition of Thomas slag and bone meal. 

This makes the list as follows: 

1. Acid phosphate (dissolved Florida rock). 

2. Finely ground Florida rock (floats). 

3. Thomas slag. 

4, Dehydrated Redonda phosphate. 

5. Bone meal. 

The method followed for comparing these materials has been 
to apply in available form to all the experimental boxes equal 
amounts of the needed constituents of plant food other than 
phosphoric acid, this ingredient being added in the combinations 
previously indicated. The form of phosphoric acid being the 
only variable factor, any differences in crop production from the 
several sets of boxes may reasonably be attributed to the com- 
parative availability of the phosphatic materials used. ‘This is 
the most rational explanation, at least. 

The “soil”? in which the plants were grown in the several 
experiments was as follows: 

1896-7. Natural sandy soil, supposedly poor, from pine plains 
near the Station, 110 pounds per can. 

1898-9. Quartz sand, from Corning Glass Works, containing 
99.5 to 99.7 per ct. SiO., (which was bought, undoubtedly, from 
the Berkshire Glass Sand Company, Cheshire, Mass.,) 46 pounds 
per box, with 12 pounds of coarse material for drainage. 

1899-1900. In part with some crops the same sand that was 
used in 1898-9 from which the roots of the 1898-9 crops had 
been removed, and with some crops entirely new sand of the same 
kind and in the same quantity. 

The cans and boxes were located in the Station forcing houses, 
the water being taken from the ordinary city supply; viz, a 
combination of lake and spring water. 
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Table 1 shows the forms and quantities of fertilizing ingre- 
dients that were applied in 1896-7 to each box in the sets of six 
(6) boxes each. 


TaBLE I.—PuospHoric Acip AVAILABILITY EXPERIMENTS: FERTILIZER IN- 
GREDIENTS UseEp, 1896-7. 


Amount used per box. 
Form of phosphate. 
K,0 Mg S 0,) CaS Os 
; +7H:0|+2 H: O 


RGISPUOR PHAGE sarcs » = owisieree s ciele 6 ws 10 oi RSs 
Florida rock (floats)................ 10 5 5 
MR GMAS SLAIN? <5: te ost stotcletatlor nels 10 5 5 
Red ONG ate era tesco ie sels s sites 10 5 5 
No phosphoric acid...) : 4... 4-.!./. 10 5 5 
INCRE CLGEILAEN eee er pry Sree les eh pene cue ites fas) soe al eas, dikes cote al ona nck as +l ease clei vod aw Sohne 


In Table II may be seen the treatment which it was planned 
to give the boxes in 1898—9 when the “ soil” was quartz sand. 


Taste IJ.— PHospHoric Acip AVAILABILITY EXPERIMENTS: FERTILIZER IN- 
GREDIENTS UseEp, 1898-9. 


Amount used per box. 
Form of phosphate. 


Mg SO, Ca SO 
P: Os N Kk. O +710 +930 Fez Cl; |CaCOs 


Acid phosphate.......... 3 - 5 Be aye 11052 
PY ao al an 3 5 5 ; 6.3 1 5.9 
THOMAS SAGs ens wearsie es < 3 23 5 4 6.3 1 5 
Redonda. 10/402. ie 43.6 ~ 4 3 + 5 3 6.3 1 6 
No phosphoric acid.......} ..... x 5 5 6.3 1 6 
ING HerbiZen triers toci roles chess Nites see: Wh worsietes Ie sen We ners sa Dube oes all caesar 


Only half of the nitrogen, potash and magnesia salts were 
mixed with quartz sand when the boxes were filled, the intention 
being to add the other half during the growth of the plants. The 
development of some of the crops did not justify the application 
of the entire amounts of these soluble salts, the total quantities 
being supplied only to the tomato plants, two-thirds the full ration 
being used with barley, oats, cabbage and rape and one-half with 


16 
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millet, crimson clover and vetch. As stated, the applications of 
P2 O; (3 grams) were uniform throughout. 

The soils used in 1898-9 were allowed to remain in the boxes 
until the fall of 1899, when the roots were sifted out and the boxes 
were replanted after bringing the supply of the important in- 
gredients up to the following quantities: 


Tas_Le IIJ.— PuospHoric Actin AVAILABILITY EXPERIMENTS: FERTILIZER IN- 
GREDIENTS UseEp, 1899-1900. 


P: Os : grams — all boxes except “‘ no phosphoric acid ”’ and “blanks.” 
N 3.75 
K: O <. Di All boxes except blanks. 


Mg 80:+7H:03.75 “ eis 
Ca SO; + 2 H2 O 8.4 grams—All boxes not receiving acid phosphate except “‘ blanks.” 
Ca CO:;, 12.2 grams — All boxes except ‘‘ no phosphoric acid” and “‘ blanks.”’ 

The second crops on the same soil (quartz sand) were as a 
rule not successful, only the cabbage and rape making a growth 
that was considered satisfactory. In January, 1900, the boxes of 
all crops excepting the cabbage and rape were emptied and re 
filled with the same weight of new sand, to which were added 
smaller amounts of fertilizing materials than in the previous ex- 
periments. 

These quantities were as follows: 


TasBLeE IV.— PHospHortc Acip AVAILABILITY EXPERIMENTS: FERTILIZER IN- 
GREDIENTS UseEp, 1900. 


a O: 1.50 grams. All boxes but “no phosphoric acid” and “ blanks.” 
625.7% 

K:.0 | ; 

Me Get tT HO 0 {All boxes but blanks. 

CaSO0:+2H:0 3.00 “ 

Ca CO; 5.00 “ All boxes but ‘‘no phosphoric acid” and “blanks.” 


In all, then, a record has been made of the growth on different 
phosphates of three crops of several species of plants. It is 
believed that logical conclusions can be drawn from the data 
thus secured, conclusions that are in the main harmonious with 
the outcome of previous experiments along the same line. 

Results of experiments with different phosphates on a poor 
natural soil from pine plains near Geneva.— For reasons that 
will appear later, a record was made simply of the air-dry crops 
grown in the 1896-7 experiments. The weights of the crops on 
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this basis are given in Table V. The figures given are the aver- 
ages of two boxes. 


TaBLE V.— PHospHoric Acip AVAILABILITY EXPERIMENTS: YIELD OF AIR-DRY 
Marrer, 1896-7. 


Grams.| Grams.| Grams.| Grams.| Grams. | Grams. 
Acid phosphate.......... 93.5] 226.8 22RAN eS Tile? GY ( AD) 61.4 
Florida rock (floats)...... SGC | POS 13.8 85.7 53 Doa2 
PHOMMAS Bae tyne cee a: MG Ih fe AIP) 14.8 98.8 54.8 60.7 
Redonda phosphate....... 93 215.0 16.9 87.6 53.2 59.5 
No phosphoric acid. ..... 90.7 | 194 13.3 75.3 53 de Sy ate! 
No-tertilizers <= £356, 52 7.3 39.5 GL Tb 75.6 13 11.4 


The foregoing data are not such as to permit of any comparison 
of the relative efficiency of the various phosphates with the 
different crops, because in general the boxes receiving no 
phosphoric acid were nearly or quite as productive as those that 
did. It is interesting to note, however, that the fertilizers in- 
creased the productiveness of the soil for the vetch much less 
than for the other crops. 

Availability of various phosphates to different crops in a soil 
composed of quartz sand.— In these experiments determinations 
were made of the dry matter produced by the various boxes, 
and also of the quantities of phosphoric acid taken up by the 
several crops. Tables VI and VII show the yields of dry matter 
and Tables VIII and IX the quantities of phosphoric acid 
utilized. 


TaBLE VI.— PuospHoric Acip AVAILABILITY EXPERIMENTS: YIELDS oF Dry Mar- 
TER ON DiFFERENT PHospHaTEs, 1898~9. 


Barley. ta Oats. | Clover.| Vetch. Toma- | Cab- 


toes. | bage. Hape: 


| 


Grams. |Grams.|Grams.| Grams. |Grams.| Grams. |Grams.|Grams. 
Acid phosphate...... 189.6 | 29.2 |210.2 93.8 | 88.5 | 58.7 | 82.2] 91.4 
Florida rock (floats). . C8) 4 re i E) [ Pees 236) | ok.8 1.8 | 64.5 | 72.3 


MOM as) Sag ar dae 181.4 | 8.8 |198.9 | 74 67.5 | 48.4 | 80 98.4 
Redonda phosphate 

(dehydrated)...... 150.1 | 14.4 |170.2 | 37.1 | 61.9 | 57.2 | 65.4) 74.9 
No phosphoric acid.. . Ges De ia USZ \ al eS 7AM: | ao” fa eee eer 25 8 
No fertilizer.... .... 1059) | ee 10 SON Zaki \ewdses 3.6 3.4 
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Taste VII.— PHospHoric Acip AVAILABILITY EXPERIMENTS: YIELDS OF Dry 
Matter oN DIFFERENT PuospHates, 1899-1900. 


Results with new sand. Results with sand used - 
in 1898-9. 

Barley. | Peas. | Vetch. meee ~ | Cabbage. Rape. 

Grams. | Grams.| Grams. | Grams Grams. Grams 
Acid phosphate....... 34.2 19.8 9.6 11.5 38.3 29 3 
Florida rock (floats)... 8.8 1275 AP Siitecasiatsi 46 28.1 
Thomas slag......... e 2te 15.9 8.1 8.4 45.8 10.9 
Redonda phosphate. . . 18.6 13.8 8.3 7.6 20 b(t! 
Bone meal. 2620)... 5. 10.3 10.5 6.4 9 41.3 32.1 
No phosphoric acid. . . 6.8 TAG 2h. G:lhecyais seal eraee ee oe all eee ee 
INotertilizer..-...—-. 5 es 4.9 ee: BADEN nore cick a Mls teore eeineree Noster 


TaBLE VIII— PHospHoric Acip AVAILABILITY EXPERIMENTS: QUANTITIES OF 
P. O; Uriuizep, 1898-9. 


Barley. ce Oats. | Clover.| Vetch. pies 4 ee Rape 
Grams. |Grams.|Grams.| Grams. |Grams.| Grams. \|Grams.|Grams. 
Acid phosphate... ... . .687 | .194 | .473 2209) 5215 |) 2245 40 F208 
Florida rock (floats)...| .011 | .004 | .007 .002 | .052 .004 | .216 .209 
Thomas slag......... .379 | .051 | .808 | .143] .153 | .136| .371 452 
Redonda phosphate 
(dehydrated)....... .319 | .082 | .243 | .083 | .104| .1538] .255 | .228 
No phosphoric acid...} .008 | .003 | .005 COOL WF 20028 Re. aes SE b i site! 
Novfertilizer... ....../... (Olt. 065 1. O14 S002 ON .004 004 


TasLte IX.— PuHospHoric Acip AVAILABILITY EXPERIMENTS: QUANTITIES OF 
P: O; Urinizep, 1899-1900. 


Barley. | Peas. | Vetch. Aa Cabbage.| Rape. 


Acid phosphate........... 132 .156 .063 .098 . 204 .139 
Florida rock (floats)....... .010 .038 “O03 cece .168 .082 
homas slay. Ae eca ee ote O44 .060 .021 .031 .225 .056 
Redonda phosphate....... .038 .038 .029 .032 slight .075 
Bone meal ae } foo: . hoe: .013 .029 .018 .002 .192 143 
No phosphoric acid........ .009 .016 tO od Peat Sb becstcocite cel Marcu toert 


PIO TEruizet yacmceies fy .010 .007 {OUST cc ciieet Meets A= come 
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There is no uncertainty about the conclusions to which the 
above data point. The main fact shown is that under the con- 
ditions involved the availability of a phosphate is quite as much 
a matter of the kind of crop as of the form of combination of the 
phosphoric acid. The three crops belonging to the grass family — 
barley, millet and oats, grew luxuriantly in the acid phosphate 
boxes but acquired insignificant amounts of phosphoric acid, 
and made little growth, where the undissolved Florida rock was 
used. In strong contrast to this are the results with cabbage and 
rape (cruciferous plants) where the growth of dry matter from 
the floats was in some cases as large as with the acid phosphate 
and in no instance noticeably less than three-fourths as large. 
The cruciferous plants absorbed phosphoric acid from the floats 
in fairly generous quantities but not as much in proportion to the 
growth of dry matter as from the acid phosphate. The Thomas 
slag and Redonda phosphate appeared to be quite available to 
all crops, although the growth from those was, with a single ex- 
ception, less with all species and in all the experiments than 
from the acid phosphate. 

The striking and important fact developed by these experi- 
ments, however, is the unlike capacity of different species of plants 
to utilize a given source of plant food, or, to put the matter an- 
other way, the unlike adaptability of a given soil environment 
to meeting the needs of different species of plants. It is funda- 
mental in all our reasoning about plant nutrition to understand 
whether plants possess with different degrees of intensity what 
may be called feeding power, or whether it is merely a question 
of securing for a particular species what may be termed a 
“ sympathetic” soil environment. It is quite clear that plants 
possess more or less selective power in taking up the chemically 
available compounds with which the roots are in contact, and why 
may not there exist differences in their reaction upon a given 
compound in the way of preparation for absorption ? 

It is certain that in these and previous experiments a given 
compound is inert to one plant to a much greater degree than to 
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another. It should be remembered that the soluble salts, which 
one would expect to be the main factor in modifying the chemical 
status of the soil, were practically alike, added in practically 
the same forms and in the same quantities with all the forms 
of phosphoric acid and it seems hardly possible that a minute pro- 
portion of the insoluble phosphates which are very slow to react, 
would of itself so modify root environment as to cause the ob- 
served differences in growth, not caused by differences in the 
supply of available material. The most rational theory for ex- 
plaining the foregoing data is that the roots of the various species 
of plants do not react alike upon soil compounds. This conclu- 
sion should not be regarded as condemning the use of insoluble 
phosphates under all conditions. This line of inquiry is directed 
toward the discriminating use of such materials. 


INFLUENCE OF FINENESS UPON THE AVAIL- 
ABILITY OF RAW GROUND PHOSPHATES. 


During recent years there has been much discussion concern- 
ing the usefulness of ground raw phosphatic rock as a fertilizer. 
In this connection the influence of fineness upon the availability 
of the phosphoric acid in this material is an important consid- 
eration. 

Box experiments carried on in 1899-1900 and 1903-4 with 
undissolved Florida rock ground to different degrees of fineness 
have yielded interesting results which are worthy of permanent 
record. 

PLAN OF EXPERIMENTS. 

The experimental plants were grown in the forcing house in 
wooden boxes 15” x 15”. In 1899-1900 the soil consisted of 
quartz sand as follows: 46 lbs. of sand passed through a sieve 
forty meshes to the inch, 8 lbs. of medium coarse and 4 lbs. of 
coarse for drainage. In 1903-4 the soil was also quartz sand 
consisting of 31 Ibs. of fine, 4 lbs. of medium, and 8 Ibs. of 
coarse for drainage; to the fine sand was added .93 lb. or 3 per ct. 
of ground sphagnum moss. The moss was that which had grown 
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under water, and previous to using, it was air dried, freed from 
sticks and then coarsely ground. 

All the boxes except the blanks were supplied with the necessary 
forms of plant food, the phosphorus as acid phosphate or as raw 
ground Florida rock varying in fineness from that passing 
through a sieve 60 meshes to the inch to “ floats.” The following 
tables show the kinds and quantities of fertilizing materials 
applied. The chemicals used were Kahlbaums C. P. 


TaBLE X.— PuHospHoric Acip FINENESS EXPERIMENTS: FERTILIZER INGREDIENTS 
Usep, 1899-1900. 


Amount per box. 


Mg SO 
K, O N a7 HO Fe Cle +2H:O Ca CO; 


.| Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 


Acid phosphate......... *3 Fo 428 roel F100) sa. 10.2 
Florida rock, 60......... “ g 3 & € 76.33 5.9 

“ “ 80 S/n eee “ “ “ “ “ “ “ 

“ “ 100 Jo Bapes ch gil “ “ “ “ “ “ “ 

“ «“ B. Gc iE ier Pe yeeae “ “ “ “ “ “ “ 

“ “ fine a ae: “ “ “ “ “ “ “ 

“ “ floats ah Se oe “ “ “ “ “ “ “ 
Bone meal, 60......... « « - ¢ Ms Le 6.0 

“ “ 80 Se ett eae “ “ “ “ «“ “ “ 

“ 100 = Na ee ad “ “ «“ “ “ “ “ 

“ “ B. ( aaa ee “ “ “« «“ “ “ “ 

«“ “ fine OE vila t Le “ “ “ “ “ “ “ 

Blanks. ome eos ees bos. <s < c S & “ 2 


* Added to all boxes. 
t Added to all boxes but the one receiving acid phosphate. 


It is to be noted that hydrated calcium sulphate was added to 
all the boxes except those receiving acid phosphate in order that 
conditions might be entirely alike excepting as to the form of 
the phosphorus compound. Calcium carbonate was also supplied 
to all boxes as a means of securing and maintaining the necessary 
basic condition in an artificial soil of this character. 

The crops used in the experiments of 1899-1900 were barley, 
crimson clover, peas and rape. 

The results were such that only those with barley and rape 
seem to be worth reporting, Three successive crops of rape were 
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grown in the same boxes without renewal of the supply of phos- 
phates for the second and third crops. In 1903-4 with a more 
‘favorable and efficient artificial soil, due to the introduction of 
sphagnum moss, the experiments were much more successful. 
The crops used were barley, peas and rape. 

In all cases the plants were allowed to attain the fullest develop- 
ment that seemed to be possible under the conditions involved, 
which in the case of barley, peas and rape was quite satisfactory. 

The preceding tables show the yield of dry matter, the quan- 
tities of PsO; taken up from the acid phosphate and from the 
raw phosphate of the different degrees of fineness, and the re- 
lation in quantity of the P.O; used to the dry matter produced. 
In the case of the barley in 1899-1900 the yield was so small, 
excepting with the acid phosphate, that the content of P.O; in 
the crop was not determined. 

Certain facts revealed in the above figures are worthy of com- 
ment. 

The results as a whole clearly show that fineness of division has 
an important influence upon the availability of raw ground 
phosphate rock. This does not appear in any striking way with 
the rape of 1899-1900, but in the second season’s tests (1903-4), 
with all three crops used, the P.O; assimilated increases quite 
uniformly with the degree of fineness. In the case of bone, 
fineness seemed to have small influence on availability, at least 
within the limits tested. 

The fineness of the ground rock and bone had small influence 
on the growth of dry matter in the various crops. The plants 
seem to have secured enough phosphoric acid from even the 
coarsest materials to satisfy the demands of the maximum growth 
possible under the conditions established. This means that the 
proportion of phosphoric acid to dry matter increased with the 
fineness of division of the ground rock. The amount of phos- 
phoric acid assimilated from the acid phosphate was notably 
greater than what was appropriated from the undissolved rock, 
even though the growth of dry matter was but little, if any, larger. 
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It appears that there is no fixed relation between the dry matter 
and the mineral elements of a plant, but that the use of these 
elements for a unit of growth is within a certain limit pro- 
portional to the available supply. This point is more fully dealt 
with in experiments that will be described later. 


THE FERTILIZING VALUE OF AN IRON ORE WASTE. 


During the year 1908, there was called to the attention of 
the writer a by-product, which is designated here as Iron Ore 
Waste, supposed to be valuable because of the presence of a con- 
siderable percentage of phosphoric acid. This phosphoric acid 
is doubtless in combination as apatite, although no mineralogical 
examination was possible by us because the material was sent to 
us in a finely ground condition. As this seemed to be a matter of 
considerable economic importance and as no experiments seemed 
to have been made with this by-product, tests of its availability, as 
compared with other phosphates, were made in one of the forcing 
houses of the Station. The following table gives the results of 
this experimental work. The artificial soil used was similar to 
that given on pages 22 and 23 of this bulletin. The experimental 
crop was barley. 


Taste XIV.— Test oF THE CoMPARATIVE AVAILABILITY TO BARLEY OF THE 
PuosprHoric Actip ConTAINED IN IRON ORE WASTE. 


PRODUCTION OF AVAILABILITY 
Supptiy. cat BY CHEMICAL 
SouURCE OF THE MeETHODs. 


PuospHortc Acip, |---| | 
Ma- | Total | A@OUMt| Fresh | Diy | 4verate | Wagner | Official 


< 205 sub- | dry sub- g 

terial. | P2Os applied. | CT°P- | stance. | stance. method. pe eueete 

Grams.| Per ct.| Grams. |Grams.| Grams. | Grams. Per ct. Per ct. 

Mono-calcic-phosphate...| 10.02} 58.04 5.817| 120 CA es ee 58 .04 58 .04 
10.02] 58.04 5.817| 122 71 OL tls EraSEL. ei eee 

Iron ore waste......-..-. 37.65) 15.45 5.817| 62 AS Olen om ere 52 31 
37.65] 15.45 5.817} 59.5 40 rv | ee ret capers. 

Basie slags) occ 2 3e ce 30.18] 19.27 5.817| 117.5 i meet eters Be 16.99 8.25 
30.18} 19.27 5.817) 94 60.5 O8LAITS Tes alee pee 

Ground Tennesse rock...| 22.21} 26.19 5.817) 96.5 Sy (eh exerts ote 5.61 76 
22.21] 26.19 5.817| 89 54.5 bar (Oe 3 Sere ie cr 

310) a A eee 26.04] 22.34 5.817| 94 (PA) aenctehee 19.48 6.62 
26.04} 22.34 5.817| 104 77 Vf Sad ISS oe eae PSE tor. 

Bignks? . Ase. omental. cele. [pete rahe cate eke WAS Se. DH SPAR Pec eitteres cleo eteeen 


* Method adopted by the Association of Official Agricultural Chemists. 
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The above figures show clearly that the phosphoric acid in the 
iron ore waste had little availability. Moreover, the results cor- 
roborate those previously given as to the inability of graminaceous 
plants to utilize freely the ground untreated phosphates, such as 
Tennessee rock. 

These tests, with some preliminary analyses, present some inter- 
esting data regarding the chemical methods for determining avail- 
able phosphoric acid. In planning the tests, it became necessary 
to know the amounts of total P. O; in the different materials in 
order to apply equal amounts in the different boxes. These deter- 
minations were made by A. W. Clark, Assistant Chemist; and he 
also analyzed the samples for available P. O; by both the official 
method and the Wagner method. These results are shown in the 
last two columns of Table XIV. The official method gave little 
P, O; in either the iron ore waste or the ground rock, yet the 
barley made some growth on both. Rather hasty scrutiny showed 
that the results by the Wagner method approached nearer to the 
measure of utilization of phosphorus by the barley; and compu- 
tations gave the data shown in Table XV. 


TABLE XV.— RELATIVE AVAILABILITY OF PHosPHORIC ACID FROM DIFFERENT 
Sources as Mreasurep By CHemicat Msruops 
oR SHOWN By PLANT ProDucrTION. 


Monocalcium phosphate taken as base. 


AVAILABLE PHospHoRIC AcID IN — 


METHOD OF MONO- nen GES GROUND 
DETERMINING CALCIUM ee BASIC SLAG | TENNESSEE BONE. 
AVAILABILITY. PHOSPHATE. anes ROCK, 
Pro- Pro- Pro- Pro- Pro- 
Amt. | por- | Amt. | por- | Amt. | por- | Amt. | por- | Amt. | por- 
tion.* tion.* tion.* tion.* tion.* 
: Grams.| Per ct.\Grams.| Per ct.|Grams.| Per ct.|Grams.| Per ct.|Grams.| Per ct. 
OMciales\ aieaioeas ce 5.82 100 | .117 2.0 | 2.49 | 42.8 S168| 229) I) 1.42 29.5 


Wiapneri.c. can ce cieuk 5.82 100 | .195 SAO Os lon Sonte tiscon lead oul omOg 87.1 
Dry Matrer Propucep sy Barry, Less AMOUNT ON CHECKS. 


Plant production...... 32.8 | 100 | 6.0 | 18.3 | 30.5 | 93.0 | 17.5 | 53.3 | 36.5 | 111.3 


* The relation, expressed as percentage, which the amount of available phosphoric acid in these 
boxes bears to that in the corresponding mono-calcium phosphate boxes. 


The increase of plant production was found by subtracting the 
weight of dry matter produced on the check boxes from that 
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produced on the other boxes, this increase being presumably due 
to the phosphoric acid utilized. It will be observed that in each 
case the percentage increase of dry matter, using the mono-calcium 
phosphate boxes as a basis, is greater than the relative percentage 
of available P. O; as shown by the Wagner method and much 
greater than that shown by the official method. 


STUDIES IN PLANT NUTRITION. IL* 
W. H. JORDAN. 
SUMMARY. 


1. Experiments were conducted in a Station forcing house during 
the years 1900-1, Ig0I—2 and 1903-4 with a view to ascertaining 
what is the essential minimum amount of phosphoric acid and 
potash which must be available to plants in order that maximum 
growth may be secured. 

2. In one set of boxes the basal ration supplied all needed elements 
save phosphoric acid, this being added in progressive quantities to 
the several boxes. In the other set of boxes, the basal ration supplied 
all the necessary elements save potash, which was added in progres- 
sive quantities to the several boxes. 

3. The experimental plants included barley, peas, tomatoes, 
tobacco, buckwheat, rape, and turnips. 

4. The growth of the plants was, in most instances, such as would 
be satisfactory with field-grown crops, the production of dry matter 
with barley being in two of the three experiments beyond what 
could reasonably be expected in a farm crop. 

5. Up to.a somewhat indefinite point, the production of plant 
substance increased with the increase in the supply of the variable 
constituents, but beyond this point the utilization of both phos- 
phorus and potassium compounds increased without any consistent 
and well defined corresponding increase of the plant growth. 

6. The data secured do not permit the establishment of any 
definite minimum relation between the intake of phosphorus and 
potassium and the dry matter produced. 

7. The results secured indicate that what a given crop contains 
of certain elements is not necessarily to be regarded as a measure 
of what must be supplied in order to meet the needs for maximum 
growth. 


THE NECESSARY SUPPLY OF PLANT FOOD. 


INTRODUCTION. 


The question is often asked by farmers concerning the production 
of a particular crop, ‘How much nitrogen, phosphoric acid and 
potash does it (the crop) remove from the soil?” The assumption 
in this question evidently is that what a plant uses in growth repre- 
sents its needs, and indicates what should be supplied either from 
the soil or in a fertilizer. 

Such an assumption can hardly be considered sound. It is well 
known that some plants, tobacco for instance, grow with equal 


* Reprint of Bulletin No. 360, February, 1913. 
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luxuriance even when the ingredients of the ash differ in quantity 
and proportions to a marked degree. 

Students of plant nutrition cannot fail to observe that the com- 
position of the ash of the same species of plant varies greatly accord- 
ing to the locality in which the plant is grown and the methods 
used. 

In view of these facts it is proper to inquire whether there is a 
determinable minimum proportion of certain ingredients in the 
dry matter produced by agricultural plants. In other words, what 
is the essential minimum of phosphoric acid or potash which must 
be available to a plant in order that maximum growth may be 
secured? 

An attempt has been made to throw light on this question by 
carefully controlled experiments in which several species of plants 
were grown under such conditions that all the needed elements of 
plant growth but one were available in great abundance, this one 
element being supplied to different lots of plants in progressively 
increasing quantities. Such experiments were continued during 
three seasons. 


PLAN AND DETAILS OF EXPERIMENTS. 


The experiments in question were carried on in the Station forcing 
houses during the winters of 1900-1, 1901-2 and 1903-4. The 
experimental plants included barley, peas, tobacco, tomatoes, buck- 
wheat, rape, and turnips. These were grown in boxes fifteen inches 
square and six inches deep, which were filled as follows: 


1900-1 Quartz sand and coarse quartz for 


drainage weighing in all about..... 50 pounds. 
1901-2 Quartz sand running through sieve 
forty meshes to the inch.......... 31 pounds. 
Pine Wramaces ti Yh oo ee eo eee 4 
Coarse drainage: 002.5. cee. beeen 8 
Ground sphagnum moss............ .93 pounds. 


1903-4 Filling the same as in 1901-2. 


The moss used, which constituted about 3 per ct. of the mixture, 
was that which had grown under water. It was air dried, sticks and 
foreign matter were removed, and then it was coarsely ground. 
On analysis it was found to contain .0984 per ct. of potash (K20). 
Of P.O; there was present only a trace. 

As a source of plant food Kahlbaums c.p. chemicals were used, 
including the tri-calcium phosphate from which the acid phosphate 
was made. 

The experimental boxes included two general series, those in 
which graduated amounts of phosphoric acid were used, and those 
in which the same plan was followed with potash. 
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The basal supply of chemicals ‘wisas follows, the quantities given 
being added to the soil of each box’at'the’time the boxes were filled: 


Tasie I.— Basa Supply or CHEMICALS IN PLANT-FOOD REQUIREMENT EXPERIMENTS. - 
EXPERIMENTS WITH P20s. 


1900-1. 1901-2. 1903-4. 


Grams Grams Grams 
Potassimisulphate cy... s-o ele cee Ne erento ore ae 4.660 4.660 3.723 
Containing KO). vai ete tne oe ee eatin etes 2.50 BAS 2.000 
SOCIUMENICLAte 5c, Rao so he Hee ad ing 7.594 7.594 9.196 
Containing Nise. sr. ais.nie oe Paso ree eae aslo ees 1725 1.250 1.500 
Magnesium sulphate... 2... 2. fst ces aes foee nits 1.000 1.000 1.940 
Herrexchlondey saci. 2.0 < +. ss oe NSE cee tri nee .750 1.000 1.000 
@alciumkesrbonates.. «<0... fb<farye ook cede eR 10.000 10.774 7.909 


EXPERIMENTS WITH K20. 


1900-1. 1901-2. 1903-4. 


Grams Grams. Grams. 
PNCIGS PHOSPHATE Ee ais icteratarerosolete ss Saverio ea recsie. 12.712 7.933 5.957 
(Containing sP-0)))- es a: tors ais - oh eh a ay) 2 1.500 
SOCIIMEW ETAL re sete met aes isi, severe cedars 7.594 7.594 9.196 
K@Onib ara aN) eecycecs sc emey. iver corcson cease one 1ee25 1.250 1.500 
Masnesiumisulphatesss ccs sc sees me ee es oe 1.000 1.000 1.940 
Bern cxchlonidet. cost ea od. Se et. Gene, . 750 1.000 1.000 
G@alciumecarbonaterss: feisiiet shyt ke oss 10.000 10.774 7.909 


In 1900-1 all the nitrogen was mixed with the artificial soil at 
the time the boxes were filled, but in 1901-2 and 1903-4 only part 
of the sodium nitrate was added at first, the remaining portion 
being applied in dilute solution at intervals during the growth of 
the plants. The total quantities of nitrogen used per box were as 
follows: 


TaBLE IJ.— NiTRoGEN SUPPLY IN PLANT-FOOD REQUIREMENT EXPERIMENTS. 


Tota Amount NiTrRoGEN 
To Eacu Box. 


1901-2. 1903-4. 


Grams. Grams 
LASSER aR cCg Dido oO SOR Oe Bitte OE SEn SEE ae 4 oel25 
BTC when thay iy ipernenrta a 0s HEME ci RGA Rt) Uo, BO) ICRP. “casus acts 
LET OE 2c EERE ee Be Oe RIES Fie Seen ROE en A et Ae Mian! AF Se 
IRC STE cc ARR ee Oe ROTO DOT neers rst 3.50 3.125 
PLGD ACCOM Et ae ae Os EES ool ie eee 4 onl25 
TOMEALOGH Ae MAAN A Actiye cisccte, HAND cto oeke ee eee 3.50 3.750 
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The graduated quantities of P.O; and K,O that were applied to 
individual boxes in the several experiments had the following range: 


TasBLE III.— Rance 1n Amount or P.O; ann K:20 1n PLANntT-Foop REQUIREMENT 
EXPERIMENTS. 


Amounts oF P20; ann K:0 1n INpivipuAL Boxgs. 


1900-1. 1901-2. 1903-4. 

P,0; K,0 P20 K:0 P:0; K:0 

Mgr. Mor. Mgr. Mor. Mgr. Mor. 
50 100 150 100 50 100 
100 200 300 200 100 400 
150 400 450 300 200 700 
200 600 600 500 200 1,000 
250 800 750 750 400 1,200 
300 1,000 900 1,000 500 1,600 
400 1,500 1,050 1,250 600 1,900 
500 2,000 1,200 1,500 700 2,200 
750 3,000 1,350 2,000 800 2,500 
1,500 4,000 1,500 3,000 1,000 2,700 


For convenience of reference the above figures are repeated in con- 
nection with the statement of results. 

As stated, the crops were grown in one of the Station forcing 
houses. Distilled water, free from mineral compounds, was applied 
to the various soils, thus holding the food supplied to the plants to 
the quantities contained in chemicals and other materials used. 


RESULTS OF EXPERIMENTS. 


So far as possible, the various crops were allowed to attain maturity 
before they were harvested. With the exception of 1900-1 the pro- 
duction was in general as large as would be secured under field 
conditions. 

After careful air drying, the entire product of each box was pre- 
served for analysis. 

Crop production.— The following are the yields of fresh and air- 
dry material with each box under the various ‘methods of treatment. 
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TasLe IV.— Crop PropvuctIon IN PLANT-FOOD REQUIREMENT EXPERIMENTS: 
Varying In Amount, OTHER ELEMENTS IN FULL SUPPLY. 


BARLEY. 
1900-1. 1901-2. 1903-4. 


259 


P:01 


P.O, {| Yield | Yield P.0s Yield | Yield P20; Yield | Yield 
sup- fresh | air-dry | sup- fresh | air-dry | sup- fresh | air-dry 
plied. | crop. | matter.| plied. | crop... | matter. | plied. crop. | matter. 


Blank 16.5 7.5 | Blank 27 De Sy | ee nes ites oc ee 
None 17 6.5 None 163 63.5 None 76 
1,050 35.5 13.5 150 | 268 104.5 113 
100 69.3 25.8 300 | 326 136 100 | 147 
150 81.7 B2e2 4 is54. 5) los 200 | 215 
200 98.5 40 600 | 332.5 145 300 | 260 
250 | 108.9 45.4 750 | 328.5 | 148.5 400 | 295 
300 |} 109 45.5 900 | 403.5 | 179.5 500 | 335 
400 118 48 1,050 | 395 169.5 600 | 343 
500 118 49.5 | 1,200] 329 163 700 | 351 
750 | 117 49 1,350 | 386.5] 159 800 | 345 
1,500} 115.8 49.8 | 1,500 192 1,000 |} 361 
None 18 7.5 | None 163 62.5 None a3 
50 40.5 15 150 | 310 109 Oey 1h 
100 55.8 2A\ 8! 300 | 378.5 | 134 100 | 145 
150 96 36 450 | 415.5) 165.5 200 | 222 
200 | 102.3 38.3 600 | 381 153 300 | 274 
250 | 108 43 750 | 401 159 400 | 305 
300 | 107 43.5 900 | 367 163 500 | 319 
400 | 113.3 43.8 | 1,050} 424.5] 168 600 | 324 
OOM 14325 AAS er 20031) 47055)" 175 700 | 347 
750 | 107.5 45 1,350 | 469 185.5 800 | 357 
1,500! 108 45.5! 1,500 | 460 197.5 ' 1,000 | 383 

PEAS 

Blank 19 4.2 | Blank 74 AD hy anesthe rer clits 
None 47 8.5 None 198 34.5 None 64 
50 40 7.5 ie Dah vee 30 50} 129 
100 54 10 300 | 306 49 100 } 186 
150 55 10 450 | 364.5 56 200 | 342 
200 50.5 9.5 600 | 281 44 300 | 403 
250 56.8 10.8 (OO! | vale.5 48 400 | 423 
300 57 11.3 900 | 300 48 500 | 483 
400 42.8 8.8 | 1,050 | 324.5 5225 600 | 456 
500 35 8 1,200 | 336 52 700 | 447 
750 35 9 1,350 | 330 i 800 | 473 
1,500 60 14 1,500 | 432.5 71 1,000 | 412 
ION? | Hace er Celaets os None 132.5 22.5 one 60 
HOE Sasa. HE 5: 150 | 233 39 50} 118 
OOD toe cporo tert 3 300 | 324 49 100 187 
LE 5OS | foe tee oe 450 | 327 49 200 | 305 
D003 |3. Soe aE aac. 600 | 230.5 36 300 | 364 
DOOR See dee 1500|. 260.5 43 400 | 358 
SOOT) actos ae Per ie 900 | 338.5 52.5 500 | 423 
AO S|\ bcSctees 11S. sie 1,050 | 286.5 44.5 600 | 346 
BOO A 2 Seeks Assos 1,200 | 313 49.5 700 | 425 
OO | cet alta. « 1,350 | 422.5 67.5 800 | 479 
1500 ay eek: | EE 1,500 | 338.5 54.5 1,000 | 441 


esses 
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Taste IV (continued). 
TOBACCO. 
1900-1. 1901-2. 1903-4. 
POs Yield Vield POs Yield Yield P.O; Yield Yield 
sup- fresh | air-dry | sup- fresh | air-dry | sup- fresh | air-dry 
plied crop. | matter. | plied crop. | matter. | plied. crop. | matter. 
Mgr Grams. | Grams. | Mgr. | Grams. | Grams Mgr Grams. | Grams. 
Blank | eocieys.c .O1 | Blank 93.5 16:5: ees S "| eek 3 || eee 
None) cee. .05 None | 185.5 40.5 None 25 3.5 
BO Passed 15 150 | 300.5 74.5 50 | 118 19 
100 eee 2 300 | 416 78 100 | 162 31 
LOOM sccteysse 4.5 450 | 458.5 77 200 } 281 40 
ZO0).|| anes 2 5.5 600 | 443 81.5 300 | 297 46 
2000 |C erise: 11.5 750 | 410.5 75 400 | 349 48 
S00) cee « 18 900 | 476 80.5 500 | 359 48 
A200 gape. = 22 1,050 | 465 71 600 | 370 53 
DOO eseiee ls 25 1,200 | 488 76.5 700 | 327 48 
COO craces. << 26.5 1,350 | 475.5 70.5 800 | 337 49 
1000) |) covers’: 24.5 1,500 | 449 69 1,000 | 324 51 
None tl aes. .O1 None | 194 43 None 42 6 
17 eee Se .08 150 | 304 64.5 50 | 101 15 
LOO icra ee 47 300 | 348.5 68 100 | 166 31 
150! | pepe. 5.50 450 | 428 74.5 200 | 303 43 
200 S| reece eee 4 600 | 478 68.5 300 | 311 48 
250) || cere. 8 750 | 455 70.5 400 | 296 47 
300) | eer: 12.5 900 | 482 69 500 | 340 51 
BOOS orate «): 19.5 1,050 | 422.5 63 600 | 308 51 
0 Uilhes Scigae 24 1,200 | 397.5 74 700 | 271 45 
COO A epee 24 1,350 | 422 70.5 800 | 343 48 
1500).| ceees: 20 1,500 | 373 72 1,000 | 366 48 
TURNIPS. TOMATOES. 
1900-1. 1901-2 1903-4 
P.O; Yield Yield POs Yield Yield P.O; Yield Yield 
sup- fresh | air-dry | sup- fresh | air-dry sup- fresh | air-dry 
plied crop. crop. plied crop crop plied crop crop. 
Mgr. | Grams. | Grams. | Mgr Grams. | Grams Mgr Grams. | Grams 
Blank vu 2 Blank 75.5 12.5 JESS. Ga) |. ome ook eee 
None 3 1 None | 292.5 40.5 | None 325 44 
50 25.3 4.7 150 | 469.5 62 50 | 150 17 
100 41.1 7 300 | 555 73 100 | 255 29.5 
150 74.6 13.7 450 | 512 68 200 | 356 39.5 
200 60.3 13 600 | 555.7 80.5 300 | 393 47.5 
250 84.4 17 750 75 400 | 281 50 
300 68.2 15.8 900 | 647 77 500 | 465 57 
400 89.3 17 1,050 | 560.5 69 600 | 469 60 
500 92.8 20 1,200 | 633.5 76 700 | 516 58 
750 85 17.5 | 1,350} 643.5 79 800 | 472 57 
1,500 85.3 20 1,500 | 473.5 68 1,000 | 446 56.5 
None 2.3 1 None | 354.5 43 None 91 16 
50 15.9 3 150 | 434.5 64 50 | 124 17 
100 48.1 8.3 300 | 431 65 100 | 206.5 23.5 
150 73.7 13.5 450 | 496 76 200 | 293 37.5 
200 54.7 12 600 | 460 79 300 | 287 43.5 
250 83.5 16.5 750 | 644 93.5 400 | 463 60 
300 57.4 12-7 900 | 605 82 500 | 428 51 
400 90 17.7 | 1,050} 575 78 600 | 467 60 
500 83.9 18 1,200 | 626 84.5 700 | 487 56.5 
750 72.9 15 1,350 | 637.5 80.5 800 | 411 52 
1,500 Yeyel 16.5 | °1,500°) 523 7-5 | 1;000°) 467 59 
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Tasie IV (concluded). 


° BUCKWHEAT. RAPE. 
1901-2. 1901-2. 
P20; Yield Yield air-dry P.O; Yield Yield air-dry 
supplied. fresh crop. matter. supplied. fresh crop. matter. 
Mgr Grams Grams. Mgr Grams Grams 
Blank 30.5 5.5 | Blank 26.5 5.5 
None 73.5 14 None 185.5 33 
150 73 13 150 303 48.5 
300 76.5 16 300 345 54 
450 76 15 450 390 59 
600 77 13 600 384.5 58.5 
750 69 10.5 750 386.5 57 
900 76.5 12 900 412.5 60.5 
1,050 80.5 12 1,050 387 58 
1,200 70.5 10.5 | 1,200 385.5 56.5 
1,350 71.5 11 1,350 414.5 57 
1,500 74 11.5 | 1,500 425 62 
None 71 13.5 | None 171 31.5 
150 86 16.5 150 303 49.5 
300 68.5 12.5 300 360.5 52 
450 87.5 16 450 443 57.5 
600 80.5 14 600 457.5 61 
750 85 15.5 750 426.5 59.5 
900 79 12.5 900 410.5 56 
1,050 89.5 14.5 | 1,050 379 55 
1,200 70.5 PL Seehd ; 393.5 56 
1,350 71.5 ll 1,350 359 64.5 
1,500 82.5 EZ. Syaet; 405.5 63 


TABLE V.— Crop PropucTION IN PLANT-FOOoD REQUIREMENT EXPERIMENTS: K:,0 
Varyine In Amount, OTHER ELEMENTS IN FULL SupPPLy. 


1900-1. 1901-2. 1903-4. 


KO Yield { Yield K:0 Yield Yield K:0 Yield Yield 
sup- fresh | air-dry sup- fresh | air-dry | sup- fresh | air-dry 


plied. crop. | matter. | plied. crop. | matter. | plied. crop. | matter. 
Mgr. | Grams. | Grams. | Mgr. | Grams. | Grams. | Mgr. | Grams. | Grams. 
Blank il 6 Blank 50 OOP roma 52 23 
None 42.3 20.5 None | 275 DAB oo csi ees acteceu Mt beafetar ees 
100 58.7 28 100 | 288.5] 140 100 | 239 119 
200 83.4 37 200 | 329 147.5 400 | 292 139 
400 | 104.5 47.7 300 | 323 140 700 | 310 153 
600 | 127.2 59 500 | 368 167 1,000 | 336.5 160 
800 | 118.5 54.5 750 | 382.5 | 171 1,300 | 346 163 
1,000 | 129.7 55.5 | 1,000} 358 153 1,600 | 347 163 
1,500 | 146.8 62.5 | 1,250] 384 176 1,900 | 361 169 
2,000 | 148 62 1,500 | 418 181 2,200 | 348 162 
3,000 | 157.2 64.5 | 2,000 | 377 183 2,500 | 363 170 
4,000 | 136.8 59 3,000 | 409 191 2,700 | 356 173 
None 24.7 14.5 None} 26425) || 13255) Sccn ee 30 15 
100 32.6 18 100 | 354.5} 154.5 100 | 241 115 
200 51.3 29.5 200 | 374.5] 163.5 400 | 279 138 
400 78.7 40.5 300 | 341 151.5 700 | 288 133 
600 | 110.5 49.5 500 | 372 168.5 | 1,000} 320 154 
800 98 .4 48.5 750 | 394 163 1,300 | 287 142 
1,000 | 112-7 51 1,000 | 382.5] 164.5] 1,600} 332 156 
1,500 } 125.5 58.5 | 1,250 | 377 161.5 | 1,900} 313 147 
2,000 | 122.2 56.2; 1,500] 389 169.5 | 2,200 | 328 160 
3,000 | 141.5 60 2,000 |} 450.5] 191.5} 2,500 | 320 153 
4,000 | 146.7 61 3,000 | 444 208 2,700 | 357 171 
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TABLE V (continued). 
PEAS. 
1900-1. 1901-2. | 1903-4. 
K:,0 Yield Yield K:0 Yield Yield K:0 Yield Yield 


sup- fresh | air-dry | sup- fresh | air-dry sup- fresh | air-dry 
plied. crop. | matter. | plied. crop. | matter. | plied. crop. | matter. 


Mgr Grams. | Grams Mgr Grams. | Grams Mgr Grams. | Grams 
Blank 16 Blank 98.5 16.5 | Blank 101 16 
None 59 13 None s¥GI5) 6150) eee. Ol) Ale 
100 59 14 100 | 294.5 49 100 | 466 80 
200 59 14.5 200 | 430 62 400 | 474 76 
400 97 19 300 | 356 49 700 | 481 75 
600 58 13.5 500 | 490.5 68.5 1,000 | 484 79 
800 77 15.5 750 | 350 49.5 1,300 | 469 76 
1,000 80 15.5 1,000 |} 401.5 59.5 1,600 | 524 84 
1,500 113 20.5 1,250 | 396.5 59.5 1,900 | 493 78 
2,000 86 ilz/ 1,500 | 408 DS. 08 |) e2eZ008|) eol9 77 
3,000 87 17253) 250005) 524 Wicd) | ee D008| 473 82 
4,000 46 11.5 | 3,000 | 459 67 2,700 | 493 79 
None 50 12 one | 325 53.5 | Blank 106 18 
100 63 14 100 | 403 63.5 100 | 453 78 
200 58 12Eo 200 | 352 59 400 | 472 77 
400 107 20.5 300 | 404 63 700 | 494 77 
600 62 13 500 | 382 GY 1,000 | 514 75 
800 67 14 EDN) BPs 49 1,300 | 471 83 
1,000 84 16.2 1,000 | 385 59 1,600 | 503 75 
1,500 95 19 1,250 | 334 ils 1,900 | 523 82 
2,000 91 Ue ol} 135009) 33725 53 2,200 | 5382 81 
3,000 78 16.7 | 2,000} 411 61.5 | 2,500 | 390 57 
4,000 39 12 3,000 | 290 46 2,700 | 510 80 
TOBACCO. 
Blank PsA: 07| Blank 88.5 16 Blank 34 6 
None: |" fa4e5. 8 None | 416.5 GORD Pe Saat | eee on eS 
TOO SI sane. 6.5 100 |. 527 76.5 100 | 350 46 
2003 || ceticncters 11 200 | 540 82.5 400 | 395 54 
ADO a tee 12 300 | 443 74 700 | 340 49 
GOO) Wieereecss s 14 500) | 51025 76 1,000 | 356 52 
SOOT Set 19 750 | 523 70.5 1,300 | 388 53 
O00!) 2 xee cr 18.5 1,000 | 496.5 75 1,600 | 372 50 
100! ccpeae 22 1,250 | 554.5 88 1,900 | 367 51 
ZeOOO Naren PBS 1,500 | 567 84.5 | 2,200 | 386 50 
335(0,0, UN eins ra 20-5 |; 2000 |) 49%, 79.5 | 22500) | 7370 54 
AV OOOEY < Aeee 21.5 | 3,000 | 492.5 76 2,700 | 365 50 
INone! | jeenee 16.5 None | 487.5 72 Blank 52 11 
LOO S|) 2iteeor 9.5 100 | 416 68.5 100 | 3874 49 
PALA ass toe 1225 200 | 468 68.5 400 | 365 50 
AlN)”. stensene 17 300 | 494.5 81.5 700 | 370 54 
600" ease 18.5 500 | 474 42:5 1,000 | 362 51 
SOO | cme 17 150) hab 2lieo 81 1,300 |. 387 53 
TE OOO US cvcrerstere 22 1,000 | 494 76 1,600 | 399 57 
TE SOOM ae leretet: 19.5 1,250 | 512 68 1,900 | 408 50 
PAX 0,0, 08) (ee see PDAS 1,500 | 486 66.5 | 2,200 | 366 48 
S OOOH es cpenee 27 2,000 | 449.5 71 2,500 | 375 50 
4.000%}. oeeed 21.5 | 3,000 | 424.5 70 2,700 | 399 59 
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TaBLE V (concluded). 


TURNIPS. TOMATOES. 
1900-1. 1901-2. 1903-4. 
K:0 Yield Yield K,0 Yield Yield K:0 Yield Yield 
sup- fresh | air-dry sup- fresh | air-dry | sup- fresh | air-dry 


plied. crop. | matter. | plied. crop. | matter. | plied. crop. | matter. 


a | fe SS ee SS |e eee 


Blanikes|| ee: 5 | Blank 194.5 21 Blank 45 7 
None 54 tes None | 548.5 M2 | Ma aC eas Se te 
100 89 22.5 100 | 725.5 85.5 100 | 446.5 58 
200 4520 19 200 | 850 89 400 | 702 75 
400 103 25 300 | 600 82.5 700 | 653 66 
600 85.4 19.5 500 | 341 65.5 1,000 | 433 48 
800 87 22 750 | 958.5 107 1,300 {1,038 97 
1,000 90.5 21 1,000 | 849.5 86.5 1,600 | 748 74 
1,500 | 100.1 23 1,250 | 407.5 78 1,900 | 371.5 49 
2,000 88.3 Zi 1,500 | 760 83.5 | 2,200 | 785 79 
3000) 11323 25 2,000 | 690 97 2,500 | 709 75 
4,000 103.5 215 {I 3,000) 595, 72 2,700 | 622.5 69 
None 32 6.5 one | 742 85.5 one 55 9 
100 63.5 18.5 100 | 866 83 100 |1,000.5 91 
200 58.5 14 200 | 527.5 90 200 | 624 65 
400 77.8 19 300 | 795 87.5 300 | 678 71 
600 Geb 14 500 | 669.5 81 OOS (Zone 70 
800 75 17 750 | 847.5 91 OO ee lias 77 
1,000 94 2225 1,000 | 744 97 1,000 | 757.5 84 
1,500 84.1 20 1,250 | 861.5 95 1,250 | 798 79 
2,000 102.5 pS AE 1,500 | 582 93 1,500 | 745 80 
3,000 114.5 22 2,000 | 925 91 2,000 | 858 84 
4,000 83.8 20 3,000 | 522.5 68.5 | 3,000 | 806.5 81 
BUCKWHEAT. RAPE. 
1901-2. 1901-2. 
K:0 Yield Yield air-dry K.0 Yield Yield air-dry 
supplied. fresh crop. matter. supplied. fresh crop. matter. 
Mor. Grams. Grams. Mor. Grams. Grams. 
Blank 58.5 14 Blank DAL 4 
None 82.5 17 None 463.5 63 
100 87 18 - 100 496.5 63 
200 88 18.5 200 568.5 71 
300 83.5 17 300 522 63.5 
500 108 20 500 641.5 72 
750 104 21.5 750 444.5 59.5 
1,000 98.5 22 1,000 500 67.5 
1,250 92 has 1,250 481.5 62 
1,500 103 18 1,500 595.5 69.5 
2,000 125-5 24 2,000 535 63.5 
3,000 110 20 3,000 538.5 65 
None 63 14 None 484.5 62.5 
100 72 15.5 100 529 65.5 
200 82.5 18 200 608 68 
300 95 20.5 300 574 67 
500 103 21 500 543.5 64.5 
750 105.5 21.5 750 576.5 63.5 
1,000 104 1,000 530.5 67.5 
1,250 94 18.5 1,250 536.5 67 
1,500 111 21 1,500 522.5 67.5 
2,000 112 21.5 2,000 465 61.5 
3,000 106 22 3,000 478.5 71 
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Dry matter produced.— Determinations of dry matter, P.O; and 
K.0 were made in the crops from each box and the tables which 
follow give the results of these analyses. The figures are the average 
of two boxes in most cases, and show the yields of dry matter, amounts 
of P.O; or K2O taken up and the quantities of dry matter produced 
for each milligram of P,O; or K,O taken up by the plants. 


TaBLE VI.— Dry SuBsTaNcE PRODUCED IN PLANT-FOOD REQUIREMENT EXPERIMENTS: 
P.O; In VaryIna AmMouNTS, OTHER ELEMENTS IN FULL Suppty. 


BARLEY. 
AMOUNT OF P20s 1900-01 1901-02 1903-04 
APPLIED PER Box. : 7 : 
P205 P205 P20s 
el per Yield per | Yield per 
1900- | 1901- | 1903- dry P05 gram dry P:Os | gram | dry | P2Os | gram 
01. 02. mat- | used. mat- | used dry | mat- | used ry 
ter mat- ter mat- ter mat- 
ter ter. ter. 
Mor. Mgr. Mgr. |Grams.| Mgr. Mgr. | Grams.| Mor Mgr. |Grams.| Mgr. | Mor 
Blanks. 7 5.6 8 14.3 58] 4.06) 32.4) 52.5 62 
0 0 0 6.5 3.9 .6 57.9 Si) UAE. oe eel oe eee 
50 150 50 13.2 11.6 .88 97.8 124; 1.26) 45.6) 119.9] 2.60 
100 300 100 PART 17.9 .88} 124.1 184} 1.64) 59.9} 99.5) 1.66 
150 450 200 31.6 27.9 .88} 142.6 268} 1.88) 86.5} 179.1] 2.03 
200 600 300 36.4 37.6 1.03} 136.8 293) 2.14) 117.6) 207.9) 1.96 
250 750 400 40 56.1 1.40) 140.5 360} 2.6 | 124.8) 247.1) 1.98 
300 900 500 41.4 59.4 1.43) 156 396} 2.54) 134 264.4) 1.97 
400} 1,050 600 42.4 66.2 1.56). 153 444] 2.90] 137.3} 284.6) 2.07 
500} 1,200 700 43.5 76 1.75) 154 530| 3.44) 145.1] 373.8} 1.88 
750] 1,350 800 43.7 73.5 1.68) 157 560) 3.56) 143.5] 391 2.72 
1,500} 1,500) 1,000 44.1} 101.9 2.3 178 632] 3.55) 147.2|) 394.8] 2.7 
! 
PEAS. 
em ———d 
Amount oF P20; 
SSR S5 Sse 1900-01. 1901-02. 1903-04. 
25 P20; P20s5 
Yield per Yield per | Yield per 
1900— | 1901- | 1903- dry POs | gram dry P20O5 | gram} dry | P2Os | gram 
01. 02. 04. mat- | used. dry mat- | used. | dry | mat- | used.]} dry 
ter, mat- ter. mat- ter mat- 
ter ter. ter 
Mgr. Mgr. Mgr. |Grams.| Mor. Mgr. | Grams.| Mgr. | Mor. |Grams.| Mgr. | Mgr. 
Blanks. 3.9 8.1 2.1 12 27 2.4 8.2 2.5 
0 0 0 7.9 19.3 2.4 25.6 54.5 Ps | ed (Ae al lneeoc 
50 150 50 7 20 2.8 30.5 99.5 3.0) 23 64.6 2.8 
100 300 100 9.3 26.4 2.8 45.4; 171.5 3.7| 34.9) 91.3 2.6 
150 450 200 9.3 27.2 2.9 48.7| 252.5 5.2] 56.1] 140 255 
200 600 300 8.9 31.4 3.5 37.1} 259 7 59.4| 212.7 3.6 
250 750 400 10.1 34.8 3.4 42 312 7.4| 62 262.9 4.2 
300 900 500 10.5 39.2 Soi 46.5) 353.5 7.6} 71.7) 324.8 4.5 
400} 1,050 600 8.2 33 a 44.8) 362.5 8.1] 64 376.3 4.9 
500} 1,200 700 Chai 32.5) 4.3 47 394 8.4| 71.7) 458.3 6.4 
750| 1,350 800 8.4 45.4 5.4 55.9| 444 7.9) 73.9) 502.3 6 3 
1,500} 1,500) 1,000 13.1) 100.1 7.6 57.8] 477.5 8.3} 70.3] 555.2! 7.9 
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Taste VI (continued). 


TOBACCO. 
Amount OF P20; 
Aer aeP ak Box. 1900-01. 1901-02. 1903-04. 
12, P205 P2035 
Yield per Yield per | Yield per 
1900- | 1901- | 1903- dry P20s5 | gram dry P.O; | gram] dry | P2Os | gram 
01. 02. 04. mat- | used. dry mat- | used. dry | mat- | used.| dry 
ter mat- ter. mat- | ter mat- 
ter ter. ter. 


OOO OO ee es a 


Mor. Mor. Mgr. | Grams.| Mor. Mgr. | Grams.| Mor. | Mor. \|Grams.| Mgr. AGE 


Blankcslimae -) Lillia. vvcilta ce costal ecto tee 15.5 34 2.2 5.5] 11.9 

0 0 OP ae EAT clave ese vere fl pisleteleteis 38.9 65.5 sla7llKG anion laciood) (Guede 
50 150 OW oe sietersseifiorspesshesaeoroiers ters 64.3] 148.5 2.3} 15.6) 33.4) 2.1 
TOR, S00} /s100| 1. Sf) casi] 2. 1 68. 1h 200 2.9] 28.8] 62.9] 2.2 
150 450 200 4.6 7.4 1.6 71.7; 268.5 3.7] 38.7) 108.1 2.8 
200 600 300 4.4 6.6 1.5 71.4| 323.5 4.5) 44 171.2 3.9 
250 750 400 9.1 14 1.5 69.2} 372.5 5.4} 43.9} 230.9 5.3 

300 900 500 13.8 26.7 1.9 71.4) 426 5.9] 46.4] 279 6 
400} 1,050 600 19.3 38.5 2 63.8) 419.5 6.6] 49.1] 307.9 6.3 

500} 1,200 700 22.9) 52.2 2.3 71.8] 428 5.8} 43.4] 306.1 Li 
750} 1,35 800 23.5) 59.1 2.5 67 478 7.1] 45.4] 352.8 ded 
1,500} 1,500} 1,000} 20.7] 63.2 3.0| 66.6] 437 6.6| 46.5] 392.9] 8.4 

BUCKWHEAT AND RAPE. 
ee ope es BuckwHeEat — 1901-2. Rare — 1901-2. 

* P20; per . P20; per 

1900- | 1901- | 1908- aay P.O; | gram ‘fy P.O; | gram 

Le 02. 04. used. dry used. dry 

matter. Witter matter matter 

Mgr Mgr. Mgr Grams Mgr Mgr Grams Mgr Mgr. 
Blanks. Onl 19 3.8 5 28 5.6 
0 0 0 13 54 4.1 29.9 64.5 ye | 
50 150 50 13.7 81.5 5.9 45.8} 141.5 3.1 
100 300 100 13 102 7.8 49.8} 193.5 3.9 
150 450 200 14.4} 160.5 11.1 DET 271 4.9 
200 600 300 12.7 | 203.5 16 55.7 | 327.5 5.9 
250 750 400 12.2 | 230 18.9 54.2 | 358 6.6 
300 900 500 11.5 | 297 25.8 54.4 | 385.5 Chea! 
400 | 1,050 600 12.5} 341.5 27.3 52.5 | 416 7.9 
500 | 1,200 700 10.4} 285.5 27.4 52.7 | 408 Cet 
7504) 15350 800 10.3} 330.5 32 56.7 | 468 8.1 
1,500 | 1,500] 1,000 11.3} 345.5 30.6 58.1 | 478.5 8.2 
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Taste VI (concluded). 


TOMATOES. 
Amount oF P.O; 
Appiiep Per Box. 1901°2. ere 
. P.O; per . P.O 
Yield pi Lana pa 
1901-02. | 1903-04.| dry Boos Paes a 
matter. heciteng ry matter. noice dry 
matter. matter. 
M. Mgr Grams. Mgr Mgr. Grams Mgr Mgr 
Bla|nks. LEG 76 O28. fas sicsecul| Wes csc = Dee 
0 39.7 87.5 22 ae. oe RINE scesee Cee nee 
150 50 59.9 fee 2.5 15.6 39.5 2.5 
300 100 65.4 219.5 3.3 24.4 70.7 2.9 
450 68 328.5 4.8 35.6 133.1 3.7 
600 300 74s 370.5 4.9 42.2 143 3.4 
750 400 79.9 492.5 6.2 50.8 259.4 ool 
900 500 75.1 610.5 8.1 50.5 323.8 6.4 
1,050 600 70.2 654.5 9.3 55.9 383.7 6.8 
1,200 700 7-2 687 9.1 53.5 423.5 7.9 
1,350 800 74.4 793 10.6 50.8 418.5 8.2 
1,500 1,000 66.8 746.5 11.2 54.1 530.3 9.8 


Taste VII.— Dry Susstance PropucepD IN PLANT-FOOD REQUIREMENT EXPERI- 
MENTS: K:0 1n Varyina Amounts, OTHER ELEMENTS IN Fut SuppPtiy. 


BARLEY. 
i. Amount or K20 
1900-01. 1901-02. 1903-04. 
AppLIED Per Box. = 
K20 K20 K:0 
Yield per Yield per | Yield per 
1900- | 1901- | 1903- dry K:0 gram dry K.O | gram] dry | K20O | gram 
01. 02. mat- | used. dry mat- | used. dry | mat- | used. | dry 
ter. mat- ter. mat- ter. mat- 
ter. ter. ter 
Mor gr. Mgr. | Grams.| Mor Mgr. | Grams.| Mgr Mor. \|Grams.| Mgr. | Mor 
Blanks. 5. 1.6 DD ere isve: te afte lee POS.) AD ete 
0 0 0 16.1 107 6.6} 126.3) 401 bc MOLE, laoteral busied tpetece ee 
100 100 100 21.2 154 7.3{ 136.2} 589.6{ 4.3 | 107.2 347 3.2 
200 200 400 31.1 200 6.4) 145.9} 761 5.2 | 127.4 521 4.1 
400 300 700 41 296 7.2| 134.8) 648 4.8 | 131.7 506 3.8 
1,000 50.3 366 Tea) 152.71) 695 4.5 | 144.5 585 4.0 
800 750} 1,300 51.3 246 4.8] 155 829 5.3 | 140.8 624 4.4 
1,000} 1,000} 1,600 50 363 7.2} 146.7) 716 4.9 | 146.5 686 4.7 
1,500} 1,250} 1,900 56.2 557 9.9} 155.1] 738 4.7 | 145.4 808 5.5 
2,000} 1,500) 2,200 5522) 619 11.2} 159.6} 980 6.4 | 148.4] 1,083 7.3 
3,000, : 2,500 58.4 930 15.9} 171.9]1,153 6.7 | 149 1,13 7.6 
4,000 ,000} 2,700 55.8 970 17.4| 179.9/1,469 8.2 | 158.4] 1,083 6.8 


~J 
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Tasie VII (continued). 


PEAS. 
AMOUNT OF K20 
arta AE 1900-01. 1901-02. 1903-04. 
K20 K20 K20 
Yield per | Yield per | Yield per 
1900- | 1901- | 1903- dry K20 gram | dry K20 | gram] dry K20 | gram 
01. 02. mat- | used. dry mat- | used. | dry | mat-| used. | dry 
ter. mat- ter. mat- ter mat- 
ter ter. ter 
Mor. Mor. Mgr. | Grams.| Mor. Mgr. |Grams.| Mgr. | Mgr. |Grams.| Mgr. | Mgr. 
Blanks. 3.6 60 16.6; 15.6] 250 16 15.6} 271 17.4 
0 0 0 11.6} 104.5 9 55.3] 572 1S eo eee yc ar ci| tee 
100 100 100 13 116 9 53.2| 545.5) 10.3) 72.8) 673.5 9.2 
200 200 4090 125 1Oie 5 3. 6)-456.9). 0635-5). 6112/0706) ov76 10.9 
400 300 700 18.3} . 324.5 L7G) vol), 6953.5) S182 1169.7) U86l 1253 
600 500} 1,000 12-3) 179.5 14.6} 59.1/1,192 20.2} 71.2/1,026 14.4 
800 750, 1,300 13.8) 256 18.5} 46.4/1,001 215) 732 7| 1,210 16.4 
1,000 1,000! 1,600 14.8} 329 22.2} 56.3/1,063.5) 78.8) 73.7/1,241 16.8 
1,500} 1,250} 1,900 PSea esi .5 27.7| 53.4/1,100 20.6) 74.6/1,361.5}) 18.2 
2,000} 1,500} 2,200 16.4} 494 30.1) 53.8/1,269 23.6] 73.2/1,502 20.5 
3,000} 2,000} 2,500 16.1] 637.5 39.6] 64.3/1,691.5) 26.3) 64.4/1,508 23.4 
4,000} 3,000) 2,700 11 487.5 44.3] 54.8/1,658.5) 30.3) 73.9/1,622.5) 21.9 
TOBACCO. 
Amount OF K20 
Avie Pealhex: 1900-01. 1901-02. 1903-04. 
K:0 K20 K:0 
Yield per | Yield per | Yield per 
1900-— | 1901- | 1903- dry K:20 gram | dry K20 | gram} dry K20 | gram 
01. 02. 04. mat- used. dry mat- | used. dry | mat- | used. dry 
ter. mat- ter. mat- ter. mat- 
ter. ter. ter. 
Mgr Mor Mgr. | Grams.| Mgr. Mgr. |Grams.| Mgr Mgr. |Grams.| Mgr. | Mgr 
18) Fria est bg OS A iGo ccc ICR (alee eee LS JA) 522 33.9 7.7| 194 26 
0) 0} Y) Ad Si) 22 10.8] 64.8/1,221 USES sees sl tecusercel loonie 
100 100 100 7.5 56 7.5) 67.9|1,116 16.4 43. 3af.5|) yl2es 
200 200 400 10.9 78.5 7.2} 70.6/1,454.5| 20.6; 47.7{ 772.5) 16.2 
400 300 700 1325) 105.5, 7.8) 73.1/1,032 14.1] 47.4) 736 15.5 
600 500} 1,000 15.1} 109.5 7.2) 70.3/1,360.5| 19.3] 47.9] 956 19.9 
800 750} 1,300 16.7} 160 10.2} 71.6/1,837 25.7| 48.9/1,281 26.1 
1,000} 1,000} 1,600 18.8) 230.5 12.2} 72.3/1,946 26.9} 49.4/1,482 30 
1,5N0} 1,250); 1,900 193] pe2ie.5 11 73.8)1,975 26.8] 46.6/1,387 29.8 
2,000} 1,500} 2,200 PAVE) 80 r/o 14.4) 71.8/2,065 28.7) 43.6/1,322 30.3 
3,000} 2,000) 2,500 25.4) 431.5 17 71.6/2,111.5| 29.5] 48.4/1,455 30.1 
4,000} 3,000} 2,700 20 324.5 16.2] 69.5/2,422.5) 34.8] 50.2/1,698 33.8 
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Taste VII (concluded). 


TOMATOES. 
AMOUNT OF K2O 

Apres Pen toa 1900-01. 1901-02. 1903-04. 
20 3 K20 K20 
Yield per | Yield per | Yield per 
1900- | 1901- | 1902- dry Ka0 gram K20 | gram] dry K,0 | gram 
01. 02. 03 mat- | used. dry mat- | used dry | mat- | used dry 
ter mat- ter. mat- ter mat- 
ter ter. ter. 


| - | | | | |S | | SS 


Btanket ! - lit.Gh.. ate eee: Beare i] 927 3 270 
0 0 1.8 20 TDA C357] WL sS29) B24 Slee Saleem a alee 
100 100 100 4.2 53.5 L2ii) (8023) SLFbS4 IO a7 6726 952| 14.1 
200 200 400 4.5 81 18 84.4) (1751) 20571 165)4| saat 7 
400 300 700 4.9) 141 2828) 795) ASSO) ©2227 63 1,268} 20.1 
600 500) 1,000 4.6) 148.5 32.3} 70.2) 1,685) 24 5422) +2153) slic 
800 750); 1,300 3.5} 105.5 30.1} 94.2) 2,507) 26.6) 79.9} 1,808) 22.6 
1,000} 1,000} 1,600 4.6) 177.5 38.6] 87 2,702} 31 72.9| 1,845] 25.3 
1,500} 1,250) 1,900 4.7| 188 40 82 1,761; 21.5) 58.6) 1,692} 28.9 
2,000 ,500} 2,200 3.7] 163 44 82.9] 2,413] 29.1] 72.3] 2,216] .30.6 
3,000) 2,000) 2,500 6.2} 329 53 88.5) 925855) (3273|) W7257|) 1-990) Peres 
4,000) 3,000} 2,700 2.9} 149 51.4] 65.8) 2,795) 42.5) 68:6) 2,350) 34:3 
BUCKWHEAT AND RAPE. 
BucKWHEAT RapE 
3 K.0 K:O 
Amount Ee te applied Yield K.0 per Yield K per 
P ? dry a q gram dry aa gram 
matter dry matter dry 
matter. matter 


SS ee, ee en) ey 


Blank 13.3} 421 31.6 3.8 6 5 
0 0 0 14.7} 329.5 22.4 60.7 911 15 
100 100 100 15.9} 359.5 22.6 61.7 735 11.9 
200 200 400 17.3} 473.5 27.4 66.2} 1,123 17 
400 300 700 17.7; 551 31.1 62.3} 1,178 18.9 
600 500} 1,000 19.4; 681 35.1 65.5} 1,297 19.8 
800 750) 1,300 20.5} 719 35.1 58.6) 1,189 20.3 
1,000} 1,000) 1,600 20.9) 754.5 36.1 64.1) 1,529 23.8 
1,500; 1,250; 1,900 17.1} 746 43.6 61.7) | 1,743 28.2 
2,000} 1,500) 2,200 18.8} 896.5 47.1 66.2) 1,927 29.1 
3,000) 2,000} 2,500 21.9} 1,038.5 47.4 60.8} 2,255 37.1 
4,000} 3,000) 2,700 20 | 1,050.5 52.5 65.5} 2,382 36.4 
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BARLEY. 
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Tasie VIII.— Dry Susstance Propuced In PLANT-FooD REQUIREMENT EXPERI- 
MENTS: P.O; In Varyine Amounts IN 1900-1, K:0 1n Varyina Amounts IN 1901-2, 
OTHER ELEMENTS IN Fuuu Supptiy. 


TURNIPS. 
Amount APPLIED 1900-1. P.O 1901-2. K,0 
Per Box nana nek 
P20; K:0 
PO. | KO. | vied wa aoe Vib (beg per 
ory weed try rh sea Grane 
matter matter ry 
1900-1. | 1901-2 matter matter 
Mgr Mgr Grams Mgr. Mgr Grams Mgr Mgr 
Bljanks 9 Bethe RMN cde i c.ce | Woks cee s| che peers 
0 Ul Recency | een ae | aeeoee ee 9.3 93 10 
100 100 3.6 7.3 2 19 281 14.7 
200 200 (all 18.2 2.6 15.8 214.5 13.6 
400 300 PASTE 37.6 2.9 20.5 422.5 20.6 
600 500 11.6 39.1 3.4 15.5 280 18 
800 750 15.6 60.6 3.9 18 350 19.4 
1,000 1,000 13.3 58.2 4.4 20.1 509 25.3 
1,500 1,250 16.2 79.5 4.9 19.9 642 32.3 
2,000 1,500 leds 99.3 5.6 23.1 700 30.3 
3,000 2,000 15.2 92.5 6.1 218 | 1025.5 47 
4,000 3,000 17 145.3 8.5 1GrS et O7 57.3 


ie i ior 

SS 

Taste [X.— Summary or ReLation BETWEEN Dry SussTaNce PropucED AND 
P.O; Utitizep In PLANT-Foop REQUIREMENT EXPERIMENTS. 


BARLEY, PEAS, TOBACCO, TOMATOES. 


SS a 
eee 


Barley. Peas. Tobacco. Tomatoes. 
1900-01. 
Change in P20; applied........ 250'to 1500 |ecce. ccs seen 400' to VS500 |e cee ee 
Change in dry peatier in crop. 40 (O44 le ta ie rs teyneise Ol Sitar Oe b h4.. 4 aareserntes 
Change in P20; used.......... DO st oLOL LOMO vaste ovctieeceae 38.5 uy Gord | aais sacs cle neicine 
Change in relation P20; to dry 
PURULOT oe ere. 2 ese otis aieielnsuane «3 USE tOY 2 lls, ef eloieis/c/eisi ons 2, LOYS| (a: 5\ sis eh steve rele iarole 
1901-02. 
Change in P20; aygheshconpane 4.50 to 1,500 300 to 1,500 300 to 1,500 300 to 1,500 
Change in dry matter in crop. 142.6 to 178 45.4 to 57.8 68.1 to 66.6 65.4 to 66.8 
Change i in P2Os used.......... 268 to 632) 171.5 to 477.5 200 to 437) 219.5 to 746.5 
Change in relation P20; to dry 
MALLET oot ern Siar eie \e.8 nisin eeays 1.88 to 3.55 3.7 to 8.3 2.9 to 6.6 3.3 to 11.2 
1903-04. 
Change in P20; applied..,..... 500 to 1,000 200 to 1,000 300 to 1,000 400 to 1,000 
Change in dry matter in crop. 134 to 147.2 56.1 to 70.3 44 to 46.5 50.8 to 54.1 
Change in P205 used.......... 264.4 to 394.8 140 to 555.2] 171.2 to 392.9] 259.4 to 530.3 
Change in relation P20s to dry 
IMAGED Hesse < tent ie 1.97 to 2.7 2.5 to 7.9 3.9 to 8.4 5.1 to 9.8 


aaaeeeaaeaeaeaewaeoé3—eq7“0ataug0c»eReoWawS—"$=@sSCoo__ 
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TasLE X.— Summary oF RevatTion Between Dry SusstaNnce PropucEep AND 
K:0 Uritizep 1In PLANT-Foop REQUIREMENT EXPERIMENTS. 


BARLEY, PEAS, TOBACCO, TOMATOES. 


Barley. Peas. Tobacco. Tomatoes. 
1900-01. 
Change in K2O applied........ GOD 0:4 OOD) caiairaravave tava bie rotor] avavotertove toreaveretarel| rote re rere 
Change in dry matter in crop. . OOS HOLODEG || ss cccrateceve mace Stelllondione alee a teraeee ac rerreee oer 
Change in K2O used.......... 366 :tO:9 70) 2s 5cc ac siete s acctelllaree wud otole ore el eee eee eee 
Change in relation K2.O to dry 
MACON, -.stacctncce-c se sisletete fieve at ie os ly (er: | aint el IR ge en ee | sc 
1901-02. 
Change in K20 applied........ 500 to 3,000 0 to 3,000 100 to 300 0 to 3,000 
Change in dry matter in crop..| 152.7 to 179.9 55.3 to 54.8 67.9 to 69.5 73.7 to 65.8 
Change in K20 used.......... 695 to 1,469] 572 to 1,658. 5/1,116 to 2,422.5|) 1,829 to 2,795 
Change in relation K:0 to dry 
MAULED. & Ce tck oe Roh hehe se 4.5 to 8.2 10.4 to 30.3 20.6 to 34.8 24.8 to 42.5 
1903-04. 
Change in K20 applied........ 1,000 to 2,700 oe to 2,700 400 to 2,700 100 to 2,700 
Change i in dry matter in crop. 144. 5 to 158. 4 2.8 t 073. 9 47.7 to 50. 2 67 .6 to 68.6 
Change in K20 used.......... 585 to 1,083 673. 5 to L 622.5} 772.5 to 1,698} 952 to 2,350 
Change in relation K2O to dry 
MATLED sch tee oe motte 4to6.8 9.2 to 21.9 16.2 to 33.8 14.1 to 34.3 


COMMENTS ON RESULTS. 


The foregoing tables present results that are striking in their 
uniformity and agreement. 

In considering these results it is not to be forgotten that they 
were secured by the use of artificial soils much less complex in com- 
position and reactions than natural soils. Moreover, the temperature 
and water supply were under control and were regulated so far as 
possible to meet more fully the plants’ needs. Under these conditions 
it may be held with some reason that the results of the experiments 
are not applicable to outdoor conditions. It is hardly to be expected, 
however, that such a difference in the environment of plants would 
materially modify the processes of growth or cause new physiological 
reactions. It is certain that, as shown in the next table, in most 
instances the conditions permitted a growth of the plants that would 
be satisfactory for field crops, the production of dry matter with 
the barley in two of the three experiments being beyond what could 
reasonably be expected in a farm crop. 

It is clearly shown that under the conditions involved no fixed 
relation was maintained between the production of dry matter and 
the amounts of phosphorus and potassium utilized. 

Up to a somewhat indefinite point the production of plant sub- 
stance increased in most cases with the increase in the supply of 
the variable constituent, but beyond that point the utilization of 
both phosphorus and potassium compounds increased without any 
consistent and well defined corresponding increase of plant 
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Tasie XII.— Computep Maximum AcrE YIELD oF Dry SUBSTANCE IN Crops 
Grown 1n Boxss, IN PLANT-FooD REQUIREMENT EXPERIMENT. 


1900-01. 1901-02. 1903-04. 


Variable | Variable | Variable | Variable | Variable | Variable 
P.Os. K.0O. P20s. K.0. P.Os;. K,0. 


Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. 
Barleyinec icc ga 2,696 3,001 10,884 | 10,991 9,001 9,686 
Buckwheat. seco Pace ees 880 LH SSOP |e see erer ds Mit ee fre 
ResBie Aerts <tioe-s =< 801 1,131 3,533 3,932 4,518 4,562 
IRE norco see Doel eEOreete rd tr nme tice 3,553 Ae OA Sir | Aaya zn Serhs WiS eb otte wees 
SRODBECCOm na cb = sais 1,437 1,553 4,390 4,513 SORZ 3,070 
SNOMIALOES ease ce | nc oe ccs 379 4,886 5,760 3,418 4,886 
Purnipsiseer ie: hee: 1,082 DATO ere emn meen ers enh ene 1 A SEN Se) BERN Ri 3s 


growth. Indeed, it may be said safely that there was in practically 
all cases a quite regular increase in the proportion of phosphorus 
and potassium compounds in the plants of the several species corre- 
sponding to the supply of these compounds in the soil. 

It was hoped that by repeating these experiments during several 
seasons some quite definite minimum relation between the neces- 
sary phosphorus and potassium and the dry matter produced would 
be established. The data secured do not establish such a relation. 
It is quite possible that other factors obscured the limitations of 
the plant food supply. 

The results reached do strongly emphasize the fact that the amounts 
of soil compounds used by agricultural plants are materially 
influenced by the chemical environment of the roots. 

It is therefore not necessarily true that what a given crop con- 
tains of certain elements is to be regarded as a measure of what 
must be supplied in order to meet the needs for maximum growth 
under the existing conditions. It seems more than probable that 
in field practice a liberal supply of highly available plant food com- 
pounds increases the amounts of these compounds utilized out of 
proportion to the growth of dry matter. 

Formulae based on crop analysis are therefore only approxima- 
tions to the real needs of the crop. 


THE ACTION OF RENNIN ON CASEIN*} 


ALFRED W. BOSWORTH. 


SUMMARY. 


A solution of calcium caseinate neutral to litmus and free from 
all other salts is not curdled by rennin. 

A solution of calcium caseinate acid to litmus, which contains two 
equivalents of base for each molecule of casein, is curdled by rennin. 

Solutions of ammonium, sodium or potassium caseinates are not 
curdled by rennin. In such solution, however, the casein is changed 
to paracasein, the paracaseinates of these bases being soluble. 

When paracasein is produced from casein by the action of rennin 
no other substance is formed. Two molecules of paracasein are 
produced from each molecule of casein as a result of this action. 

Rennin is not, strictly speaking, a coagulating ferment; the coag- 
ulation being a secondary effect, the result of a change in solubilities. 

Rennin action is probably a hydrolytic cleavage and may be 
considered the first step in the proteolysis of casein. It would 
follow from this that the action now attributed to rennin may be 
produced by any proteolytic enzyme. Work along this line is being 
carried out by the author. 

In the light of the results reported in this paper together with 
those of Van Slyke and Bosworth the retarding action of soluble 
salts of ammonium, sodium and potassium on the coagulation of 
milk or casein solutions by rennin may be explained as follows: 
The addition of salts of these bases to milk or casein solutions 
results in a double decomposition whereby the calcium caseinate 
is changed to a caseinate of the base added. These are converted 
to paracaseinates by rennin, but owing to the fact that all the para- 
caseinates of these bases are soluble, no coagulation results. 


INTRODUCTION. 


The changes produced by the action of rennin in milk and solu- 
tions of casein have been the subject of many investigations. Fremy 4 
was probably the first to give an explanation of this phenomenon. 
He believed the power to coagulate milk possessed by an extract 
of the mucous lining of a calf’s stomach to be due to the presence 


* Also printed in Jour. Biol. Chem., 15:231-236, as a contribution ‘From the 
Biochemical Laboratory of the Harvard Medical School, Boston, and the Chemical 
Laboratory of the New York Agricultural Experiment Station, Geneva, N. Y.” 

{ Reprint of Technical Bulletin No. 31, September, 1913. 

1Fremy: Ann. de pharm. (Liebig), 31: 188, 1839. 
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of an enzyme which converts some of the lactose of the milk into 
lactic acid, the acid thus formed precipitating the casein. 

Hammarsten 2 was the first to show that this coagulation of milk 
is due to the presence of a soluble ferment which acts directly 
upon the casein, producing, as he thought, two substances, the 
insoluble curd, Kdse, which we call paracasein and a soluble prod- 
uct which he called whey-protein (Molkeneiweiss). He also showed 
that the change of casein to paracasein is independent of coag- 
ulation, the coagulation being due to the presence of soluble calcium 
salts.’ 

A great number of papers have been published upon this subject 
since the early work of Hammarsten.t As his explanation of the 
action of rennin has been generally accepted as correct, most of 
the recent investigations have been concerned with the influence of 
soluble salts upon the coagulation. These investigations have shown 
that the soluble salts of calcium, barium and strontium favor or 
hasten coagulation while salts of ammonium, sodium and potas- 
sium retard or inhibit coagulation. 

Recently Van Slyke and Bosworth® have shown that casein and 
paracasein are acids having the same percentage composition; that 
the molecular weight of casein is probably 8888 +, while the mole- 
cular weight of paracasein is one-half that of casein; that both have 
a combining equivalent of 1111; that combinations of casein or 
paracasein with one equivalent of calcium, barium or strontium are 
insoluble in water while the combinations with one equivalent of 
ammonium, sodium or potassium are soluble; and that ammonium, 
sodium or potassium caseinates can be changed by rennin to para- 
caseinates which are soluble and are precipitated by calcium chloride 
as calcium paracaseinates. 

These facts would seem to indicate three things: 

First, that rennin action consists of the hydrolytic splitting of 
the casein molecule into two similar molecules of paracasein; per- 
haps in somewhat the same manner that maltose is split into two 
molecules of dextrose. 

Second, that, as a consequence of this cleavage it would seem 
to be doubtful if Hammarsten’s whey-protein could be one of the 
products of rennin action. 

Third, that rennin is not, strictly speaking, a coagulating fer- 
ment, the coagulation of paracasein being due to the fact that cal- 
cium paracaseinates are less soluble than the calcium caseinates, 
especially in the presence of soluble salts of calcium, barium or 
strontium. 


? Hammarsten: Maly’s Jahresbericht, 1872, p. 118; 1874, p. 135; 1877, p. 158. 

3 See also Arthus and Page: Arch. de physiol. (5th series), ii. 

4 An excellent review of the literature with references may be found in Bulletin 
56 of the Hygienic Laboratory of the Public Health and Marine Hospital Service 
of the United States. 

5 Van Slyke and Bosworth: Jour. Biol. Chem., 14: 203-236. 
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This investigation was undertaken as an attempt to determine 
the truth of the statements made above. In repeating the work of 
Hammarsten and others a soluble substance which had not been 
coagulated by rennin and could not be precipitated by dilute acetic 
acid was always found in the filtrate. Casein solutions for such 
investigations have been prepared, as a general rule, by shaking 
pure casein with an excess of lime water or by grinding with moist 
calcium carbonate. The casein solutions thus obtained were made 
neutral to litmus and coagulated by the addition of rennin. The 
curds were filtered off and the filtrates examined for nitrogen. Sol- 
uble nitrogen was always found, but the amounts were not constant 
and seemed to have no relation to the amounts of casein or rennin | 
used. In the control experiments, to which no rennin had been 
added, similar amounts of nitrogen which could not be precipitated 
by dilute acetic acid were also found. 

Caseinate solutions prepared in the manner described contain 
basic caseinates, either neutral or alkaline to phenolphthalein. As 
Robertson ® has shown that such caseinates in solution undergo an 
autohydrolysis, the following experiment was carried out in order 
to determine if this might account for the soluble nitrogen found. 

Five grams of casein were dissolved in 250 cc. of 3 calcium 
hydroxide in the presence of toluol. After complete solution of 
the casein, portions of the solution were withdrawn at intervals and 
the casein precipitated by means of dilute acetic acid. The casein 
was filtered off and the nitrogen in the filtrates determined by the 
microchemical method devised by Folin.?. The results are as follows: 


15 


hours hours hours 
Milligrams of nitrogen in original solution............. 158 158 158 
Milligrams of nitrogen not precipitated by rennin...... 4.0 10.0 28.8 


Results of the same nature were obtained with solutions made 
by grinding casein with moist calcium carbonate. The extent of 
this autohydrolysis, temperature being constant, depends upon time. 
As dry casein goes into solution very slowly and freshly precip- 
itated casein is quite rapidly redissolved the following procedure was 
adopted in order to circumvent autohydrolysis. e 

Ten grams of pure dry casein were dissolved in 500 cc. of  cal- 
cium hydroxide. The casein was then precipitated by adding about 

6 Robertson: Jour. Biol. Chem. 2:344; see also Osborne: Jour. Physiol., 27:398. 


7 Folin and Farmer: Jour. Biol. Chem., 11: 493. All nitrogen determinations 
reported in this paper were made by this method. 
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250 cc. of acetic acid, the liquid was siphoned off, the casein 
washed several times with water, placed in a linen bag and squeezed 
as dry as possible. It was then transferred to a mortar, ground to 
a paste with a little water, the paste put into a flask and 150 ce. 
of water, 75 cc. of lime water and some toluol were added to it. 
After considerable shaking the lime water became saturated with 
casein. By this process a solution was obtained containing a cal- 
cium caseinate neutral to litmus but acid to phenolphthalein,® and 
containing four equivalents of base. The undissolved casein was 
removed by centrifuging and filtering. The amount of casein in 
solution was determined and the solution so diluted that each 50 
cc. contained 1 gram of casein. Fifty ec. portions of this solution 
were withdrawn at intervals and precipitated with acetic acid. The 
amounts of nitrogen found in the filtrates were as follows: 


ube 5 12 24 
ites! hours | hours | hours 
Milligrams of nitrogen in original solution......... 158 158 158 158 
Milligrams of nitrogen not precipitated by acetic 
PN cite Go ah ACER AN De OPES RAE? ACRES Ameer aetiee 0.07 | 0.92] 1.96 2.00 


Casein solutions prepared in this manner gave the following 
reactions. They were not coagulated by rennin. The addition of a 
few drops of a 10 per ct. solution of calcium chloride caused them 
to curdle;? the addition of one drop caused no change but the sub- 
sequent addition of rennin produced coagulation. If enough hydro- 
chloric acid was added to change the caseinate to one containing 
two equivalents of calcium,!° the addition of rennin caused coagu- 
lation. That this coagulation was not due to the calcium chloride 
formed by the acid was shown by the fact that rennin caused coagu- 
lation after all this calcium chloride had been removed by dialysis. 
In both instances the coagulation removed all the nitrogen from the 
solution, as is shown by the following figures: 


Milligrams nitrogen in Milligrams nitrogen not precip- 
original solution tated by rennin 
316 0.8 
316 0.6 
316 0.2+ 


The behavior of such caseinate solutions toward rennin can be 
explained by the work of Van Slyke and Bosworth as follows: 


8 Robertson: Jour. Biol. Chem., 2:p. 317; Van Slyke and Bosworth: ibid., 14: 
p. 211-225. 

9 Robertson: ibid., 2:381. Robertson believes that the addition of the common 
Ca ion represses the dissociation of the caseinate and thus causes precipitation. 

10, Van Slyke and Bosworth: ibid., 14: pp. 211-225. 
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A molecule of calcium caseinate containing four equivalents of 
base is split by rennin into two molecules of paracaseinate, each con- 
taining two equivalents of base. Such a paracaseinate is soluble 
in pure water but insoluble in the presence of more than a trace of 
a soluble calcium salt. A molecule of calcium caseinate containing 
two equivalents of base is split by rennin into two molecules of 
paracaseinate each containing one equivalent of base. Such a para- 
caseinate is insoluble in pure water. 

The small amounts of nitrogen recovered in the filtrates in the 
experiments given above may be due to autohydrolysis or to pro- 
teolysis produced by the pepsin in the rennin extract used, as is 
indicated by the following experiment. 

Into each of several flasks were placed 50 cc. of a casein solution 
and a little toluol. One-half of the flasks received a few drops each 
of rennin solution, the others being kept as controls. The contents 
of the flasks were examined at intervals for autohydrolysis and 
proteolysis. The nitrogen in the control flasks which was not pre- 
cipitated by acetic acid was considered as due to autohydrolysis; 
while in the case of the other flasks the nitrogen not removed by 
filtering was considered to be due to autohydrolysis and proteolysis. 
By subtracting the nitrogen found in the controls from those con- 
taining rennin a fair idea as to the extent of the proteolysis might 
be obtained. 


30 minutes 12 hours 


Milligrams of nitrogen in original solution as casein......... 158 158 

Milligrams of nitrogen in filtrate from rennin flasks......... 3.4 18.2 
Milligrams of nitrogen in filtrates from control autohydrolysis. 0.1 2.1 
Milligrams of nitrogen due to proteolysis.................. 3.3 16.1 


Solutions of ammonium, sodium or potassium caseinates contain- 
ing two or more equivalents of base could not be coagulated by 
rennin, but the subsequent addition of calcium chloride caused 
coagulation, the curd being calcium paracaseinate. That sodium 
caseinate in solution was changed to sodium paracaseinate was 
shown by the following experiment. Rennin was added to a solu- 
tion of sodium caseinate and after a short time acetic acid was added. 
The precipitate, after being purified and dried, was found to be 
paracasein. 

In conclusion I wish to express my appreciation of the interest 
in this work shown by Dr. L. L. Van Slyke, of the Chemical Lab- 
oratory of the New York Agricultural Experiment Station, Geneva, 
N. Y., and Dr. Otto Folin of the Biochemical Laboratory of the 
Harvard Medical School, Boston, Mass. 
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REPORT OF THE DEPARTMENT OF 
ENTOMOLOGY. 


THE GRAPE LEAF-HOPPER.* 
F. Z. HARTZELL. 
SUMMARY. 


This bulletin deals with studies on the hibernating habits and 
spring food-plants of the grape leaf-hopper and with experiments 
to establish efficient spraying practices. 

Large numbers of adults survived the winter of 1911-12 and 
threatened many vineyards, but weather conditions during the 
summer were unfavorable for the nymphs, causing a decrease of 
the insects during the late summer and autumn of 1g12. 

The most favorable hibernating places for the leaf-hopper are 
fence rows, woods, brush and waste land, weeds or situations 
where leaves accumulate by the wind. Grass which has lodged 
also affords winter shelter to the insects. The drier, well-drained 
soils are more conducive to the safe wintering of the adults 
than the heavier soils. 

Green cover crops do not afford suitable hibernating places for 
the grape leaf-hopper during severe winters. 

The foliage of raspberry, strawberry, blackberry, currant, 
gooseberry, catnip, Virginia creeper, burdock, beech and sugar 
maple is eaten by the grape leaf-hopper before it migrates to 
the foliage of the grape. Strawberry and raspberry are the 
preferred spring food plants. The insects migrate from the 
strawberry to the raspberry during early May and from the 
raspberry to the grape during the latter part of May. 

Mating of the hibernated adults takes place on the spring 
food plants. 

The foliage of the grape is injured by the overwintering adults, 
but most of the feeding is restricted to the lower leaves, 
especially those on the young shoots or suckers at the base of 


* Reprint of Bulletin No. 359, February, 1913; for Popular Edition, see 


p. 727. 
[287] 
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the vine. The amount of injury to vineyards varies directly with 
their proximity to favorable hibernating places and spring food 
plants. 

Spraying experiments during 1912 showed, (1) that Black 
Leaf 40, one part to 1600 parts of water or bordeaux mixture, is 
an efficient spray for the leaf-hopper. (2) The automatic attach- 
ment is a practical machine in the hands of careful sprayers. 
(3) The fruit from vines protected from the leaf-hopper is 
superior to fruit from vines subjected to the attacks of this pest. 
Chemical analyses of grapes from sprayed vines gave a gain of 
from 8 to 68 per ct. in sugar over those from untreated vines, 
while the unsprayed grapes had from o to 20.6 per ct. more 
acid than sprayed grapes. 

The destruction of hibernating places of the grape leaf-hopper 
is recommended as a method of control, especially to save the 
young foliage of the grape in the spring. 

When hibernating adults are on the young foliage, delaying 
the removal of the young shoots at the base of the vine will 
tend to keep the insects on the lower leaves and thus afford some 
protection to the more permanent foliage. The lower shoots 
should be removed just previous to spraying. 


INTRODUCTION. 


Experiments to develop efficient spraying practices to control 
the grape leaf-hopper have been conducted for three seasons and a 
part of the results of this work have been published.* During 
the past year additional facts have been gathered which have to do 
largely with the hibernating and early spring habits of this insect. 
These studies have emphasized the importance of certain control 
measures which are designed principally to protect the young 
foliage of the grape during the latter part of May and June when 
it is impracticable to attempt to combat the pest by spraying. 
Moreover the increasing use of cover crops, due to the recommen- 
dations of the Horticultural Department, has prompted some 


*N. Y. Agr. Expt. Station Buls. Nos. 331 and 344. 
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studies to ascertain if the plants are attractive to the insects for 
purposes of hibernation and the effects, if any, of cover crops in 
promoting attacks on the vines early in the spring. Chemical 
analyses of grapes have shown the effects of injured foliage, due 
to the work of this pest, on the quality of the fruit. These phases 
of the problem are of much importance at this time owing to the 
abundance of the leaf-hoppers for the past two years and the 
danger that exists of these insects appearing in destructive num- 
bers in certain of the grape-growing sections. This bulletin is 
designed to place before the grape-growers of the State the facts 
recently acquired and recommendations based on them. 


CONDITIONS WITH RESPECT TO LEAF-HOPPER DURING 1912. 


This insect was very abundant during the latter part of the sum- 
mer of 1911 and it is estimated that in Chautauqua county alone 
at least one-fourth of the vineyards, representing approximately 
ten thousand acres, showed extensive feeding on the foliage by this 
species. The conditions with respect to this pest in other grape 
regions of the State were similar. The winter of 1911-12 proved 
to be severe and hopes were entertained that this would cause a 
high mortality among the hibernating adults. However, with the 
arrival of spring the leaf-hoppers emerged from their winter quar- 
ters in great numbers and seriously injured the young foliage in 
many vineyards. This invasion of the vines caused considerable 
apprehension among growers and led to more extensive spraying 
to combat the insect than has heretofore been practised in this 
region. 

Considering the summer as a whole considerable injury was 
done to vineyards; yet the damage was less than was expected be- 
cause of the cool weather during June, July, August and Septem- 
ber. The weather conditions during this period were unusual as 
will be noted from the accompanying record:* The temperature 
for June was 106 degrees below normal — a daily deficiency of 3.5 
degrees; July was slightly below normal; August gave a deficiency 

* From the Monthly Meteorological Summary for 1912 of the U. S. Weather 


Bureau, for Buffalo, N. Y., which is forty-five miles distant from Fredonia. 


1g 
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of 125 degrees — a daily average of 4 degrees ; September tempera- 
tures were 59 degrees above normal —a daily excess of 1.7 de- 
grees. In the months when growth is most active — May to Sep- 
tember — there was a deficiency of 148 degrees — 1 degree daily. 

The amount of precipitation for May, August and September 
was above the normal while June and July were deficient in rain- 
fall. From the middle of July until the end of September there 
was an excess of rainfall and cloudy weather combined with the 
low temperatures. There were only four clear days between July 
15th and 31st and August had only one clear day, the others being 
cloudy or partly cloudy. The percentage of sunshine during 
August was 42:— 23 per ct. below normal — while the rainfall 
was 4 inches or 1.01 inches above normal, 40 per ct. more than 
in a normal year. September had 11 clear days, 53 per ct. of 
sunshine, 8 per ct. departure from normal, and an excess rain- 
fall of 0.13 inch or 4 per ct. above the average. These abnor- 
mal weather conditions were unfavorable to plant growth, and ap- 
peared to be especially detrimental to the grape leaf-hopper since 
it prevented a second summer brood and apparently interfered 
with the health of the nymphs as well as the adults. This has re- 
sulted in a greatly decreased number of hoppers going into winter 
quarters during the fall of 1912 compared with the number in the 
preceding autumn. Judging from the conditions prevailing dur- 
ing the autumn many acres of vineyards are in danger of severe 
infestation in the spring, although not as many as in 1912. The 
unfavorable weather conditions interfered with the proper ripen- 
ing of the fruit in many vineyards, irrespective of their conditions 
with regard to the insect, but the interference with the ripening 
and quality was most marked when the leaf-hopper injury was 
severe. 


BIOLOGICAL STUDIES. 


HIBERNATION HABITS. 


The adult leaf-hoppers remain on the vines until most of the 
foliage drops to the ground. During autumn they may be ob- 
served among fallen leaves, cover crops, weeds and grass that may 
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be present in the vineyards. The normal time of entrance into 
permanent hibernation quarters is from the latter part of October 
until the early portion of December, depending on weather con- 
ditions. Warm, sunny days during this time, or even during the 
winter, cause the hoppers to fly about more or less. Since the 
various hibernating places have a direct bearing on the infestation 
of vineyards, considerable study was given to the habits of the 
insect during this season. 

Green weeds or green grasses, except 
where the upper portions are dead and 
lodged, do not usually afford favorable places 
for the wintering of the leaf-hoppers. How- 
ever the grasses, such as the fox-tail grass 
(Setaria glauca), that grow in abundance 
during late summer on cultivated land and 
which die and lodge either about large weeds 
and corn stubble or about their own roots, 
offer excellent shelters to the insects, and 
large numbers of them exist in such situa- 
tions. Plate IV, fig. 3, shows clumps of grass 1 
which were sheltering many leaf-hoppers in \\) 
April after the very severe winter of 1911— p14 16—Apurr Grape 
12. Grassy headlands (Plate V, figs. 1-2), Lear-Hopper. 
grass and rubbish along ditches or fence rows (Bplarged.) 
(Plate IV, figs. 1-2, and Plate VIII, figs. 2-3) are capital places for 
the insects during the winter. Burdock has large flat leaves which 
remain green during the winter and these shelter the pests. 
Raspberry and blackberry patches (Plate VI) as well as woodland 
or waste land which retain many leaves are favorite places for 
hibernating hoppers. Old stumps which have had many holes 
eaten into them by borers were found to shelter hundreds of leaf- 
hoppers. The firmer leaves of trees when carried by the wind and 
caught in the locations mentioned above are perhaps the most 
powerful single influence in making these places favorable shelters 
as they do not pack together tightly, but offer the insects many 
safe hiding places. While the adults may be observed during the 
months of November and December among various plants growing 
in the vineyards, careful search during the spring has so far failed 
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to reveal any of the insects in green cover crops or among fallen 
- grape leaves as these appear to be pressed too tightly by the snow 
for the hoppers to survive. Usually such green cover crops are 
not high enough to catch many leaves and so are not conducive to 
sheltering the leaf-hoppers. Cover crops examined were cow- 
horn turnips, wheat, clover, rye and vetch. Chickweed (Stellarva 
medwa) in vineyards has also not been found to shelter the insects. 


EFFECTS OF MOISTURE AND COLD ON INSECTS, 


The leaf-hopper survives the winter in greatest numbers in dry 
locations and is absent from low-lying land, such as the clay and 
some of the loam soils. On the higher soils — the gravel and large 
areas of the loam soils — there is no winter flooding and the rains 
soon drain away, thus offering the driest winter quarters to be 
found in the grape belt. Here the leaf-hopper abounds. Although 
wet situations are not favorable to them, the insects are not easily 
drowned. They are able to walk on water for a considerable time 
without drowning. They are even able to rise on wing from the 
surface of water, at least in the summer when the temperature is 
higher, and no doubt are able to withstand considerable water dur- 
ing the winter. Notwithstanding all these protective adaptations 
they instinctively seek dry winter quarters. This species is also 
able to withstand considerable cold, and it does not seem as though 
our normal winters influence appreciably the numbers of the leaf- 
hoppers. The winter of 1911-12 was extremely severe. Low 
temperatures prevailed, as well as other unfavorable factors such 
as winter rains followed by snow, which soaked and packed down 
leaves and froze them together, while the temperature at one time 
dropped to 18° below zero and later to 14° below. Yet with all 
these apparently unfavorable conditions the numbers of adults 
appearing in the spring did not indicate a high mortality. 


SPRING FOOD PLANTS. 


From the first warm days in the spring until the grape foliage 
appears, the leaf-hoppers feed, especially during the warmer days, 
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on a number of species of plants. The most important are rasp- 
berry, blackberry, strawberry, burdock (Arctiwm sp.), catnip 
(Nepeta catarta), Virginia creeper (Psedera quinquefoli), cur- 
rant and gooseberry. ‘Their preferences are in the order given, 
raspberries always being favored when in foliage while straw- 
berries are sought if the raspberries are not in leaf. The observa- 
tions made during 1912 in a locality where the chosen plants ex- 
isted showed that from the time of the first warm weather, about 
April 15 to May 6, the principal feeding was on the leaves of the 
wild strawberry (Fragaria sp.) (Plate VII, fig. 2), and that on 
May 6 they began to feed on the lower leaves of the black rasp- 
berry, which were at this time about one and a half inches long. 
At this latter date the Burbank plum and sweet cherry were com- 
ing into bloom, while the buds of the Concord grapes were just 
bursting. By May 10 most of the hoppers were found feeding on 
the foliage of raspberries, principally on the lower leaves, very few 
being found more than half way to the top of the bushes. By 
May 15 all portions of the foilage were attacked (Plate VII, 
fig. 1). Migration of the insects from raspberries to grapes began 
May 20, at which time grape foilage appeared as in Plate VIII, 
fig. 1. This movement of the insects was at its height about 
May 24, when grapes were at the stage of growth shown in Plate 
IX. By June 1, practically all of the leaf-hoppers had made their 
way to the grape vines. 

An interesting observation was taken May 24 in a small area 
of woodland which sheltered many leaf-hoppers during the winter. 
There were no raspberries, blackberries nor strawberries present 
in the vicinity so that the hoppers were compelled to feed on 
other plants. A few vines of the Virginia creeper served as food 
for a number of the insects, but most of them had been feeding on 
the leaves of the beech (Fagus grandifolia) and sugar maple 
(Acer saccharum). Both species of trees appeared to be badly 
infested on the lower branches, but, however, beech and maple 
usually escape attacks from this insect when the favorite food- 
plants as listed above are present. 
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MATING HABITS. 


Accounts of the copulatory habits of this species are meagre, 
but our studies show that the hibernating insects mate while 
feeding on the raspberry and various plants other than the grape. 
The first pair in copulation was observed on burdock about ten 
o’clock on May 20. The weather was fair with a maximum tem- 
perature for the day of 63° F., and the sun was shining. This 
appeared to be the beginning of the mating season as the weather 
previous to this time had been cold and wet, during which time 
the insects were sluggish. The next day a copulating pair was 
observed on a raspberry leaf for about one hour, at about noon. 
The maximum temperature for the day was 68° F. Mating is 
accomplished by the male and female bringing the ends of their 
abdomens together. They remain very quiet except that the 
claspers of the male are almost continuously active. <A slight dis- 
turbance will cause them to separate. No mating by the over- 
wintering adults was observed on grape foliage. Many of the 
males die shortly after copulation as the following facts show: 
May 20, 225 leaf-hoppers were captured on the raspberry bushes 
of which 112 were males and 113 females, but during the latter 
part of May when the migration to the grape was nearly com- 
pleted the females predominated, there being about one-fourth 
as many males as females. During the early part of June it was 
difficult to find males, while the females were numerous. A pair 
of the summer brood was observed mating on July 23. Unlike 
the habit of the hibernating forms the act takes place on the grape. 
The mating season for this brood extended into August. Since 
this was an unusually cool summer all the dates upon the 
activities of this insect after July 1 are from one to two weeks 
later than normal. 


RELATION OF HIBERNATING PLACES TO LEAF-HOPPER INJURY. 

That certain vineyards are more susceptible to attacks by the 
leaf-hopper is a common observation. The degree of infestation 
of vineyards is, however, not a matter of chance. Our studies 


New York AGRICULTURAL EXPERIMENT STATION. 295 


on the hibernating habits of the insect as previously noted showed 
plainly that -situations in which dead weeds or grasses abound 
or where leaves from trees collect provided the best conditions 
for the wintering of the leaf-hoppers. Observations on the 
early movements of the insects in the spring also demonstrated 
that vineyards badly infested with this species were always 
adjacent to locations attractive for purposes of hibernation or 
where spring food-plants existed. The infestation of the grapes 
extended from such places outward across the vineyard. Fig. 2 
is a sketch of a vineyard that presented a very unfavorable condi- 
tion during the spring and early summer. It will be noted that 
the proximity of portions of the vineyard to grass fields, grassy 
headlands, wooded banks of a stream, blackberries, and rasp- 
berries determined the relative amount of leaf-hopper injury to 
the vines, as is indicated by the shading. This vineyard had been 
allowed to. produce considerable weeds and summer grasses dur- 
ing the previous season and for that reason the insects were found 
throughout the area, but the portions having the greatest infesta- 
tion were always adjoining situations that provided favorable 
winter quarters and spring food plants. In fact most vineyards 
whose owners have systematically “ cleaned up” adjacent weedy 
and neglected land were free from excessive injury at least until 
August and usually the entire summer. While it is true that 
the nymphs and adults of the summer brood inflict much injury, 
owing to numbers, considerable damage is done by the hibernat- 
ing adults in the spring since they attack young foliage, causing 
yellowing of the leaves, which is very noticeable in some years. 
This injury takes place at a time when it is impossible to con- 
trol the insects with sprays. This phase of the habits of the 
hibernating adults has not been emphasized sufficiently hereto- 
fore owing perhaps to the fact that spraying for the summer 
brood of the nymphs has been depended on to protect the vine- 
yard. This damage to the young grape foliage by the adults is 
needless, however, and can largely be prevented by burning over 
the winter quarters of the insects, which will destroy the greater 
portion of them. 
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EARLY HABITS ON GRAPE VINES. 


On migrating to the grape vines, the leaf-hoppers feed first 
on the lower leaves and shoots. This they may continue to do 
until the middle of July, although there is a general movement 
of the insects to the upper portions of the vines as the summer 
advances and the injured foliage below begins to die. Many 
eggs are deposited in the lower leaves, but as they become soiled 
and pitted with many dead areas they cease to be attractive to 
the insects, either for oviposition or for subsistence. The grape 
normally produces a quantity of shoots and foliage about its base. 
As it is considered good practice to remove these during the 
summer, the injury to such suckers is obviously less important 
than that to the leaves on canes that are allowed to remain and 
perform their normal functions for the entire summer. 

The habit of this species to select first the lower portions of the 
grape vines may perhaps be accounted for by the fact that the 
under leaves are less subject to disturbance by the wind. Dur- 
ing a storm the majority of the adults flit to grass or weeds or 
to dry lumps of earth but when the wind abates they return to 
their former haunts. A small percentage of the leaf-hoppers 
nevertheless remain on the vines, and they seem to be able to 


cling to the leaves even during storms when the wind velocity 
is high. 


EXPERIMENTS FOR THE CONTROL OF GRAPE 
LEAF-HOPPER. 


Experiments for the control of the grape leaf-hopper were made 
in a number of vineyards in various portions of the Grape Belt 
in Chautauqua county during 1912. These were co-operative 
experiments in which the growers furnished their own material 
but applied it under the author’s direction. All applications 
were made by means of automatic grape leaf-hopper sprayers.* 


* The automatic grape leaf-hopper sprayer mentioned is described in Geneva 
Bulletin No. 344, Feb., 1912. No spraying was done by means of trailing 
hose described in Geneva Bulletin No. 331 because of the successful working 
of the new attachment. In vineyards located on very steep hillsides, when 
the rows run across instead of up and down, it will be found difficult to use 
such an attachment and the trailing hose had better be substituted. 
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Experiments were made in the Experimental Vineyard 
at Fredonia and in the vineyards of the following men: Nicholas 
Feinen, George O’ Brian, Fredonia; J. Dunham, Brocton; M. B. 
Jillson and A. Freeling, Westfield; and W. M. Kingsley, Ripley. 
The conditions of the different tests will be discussed separately. 


M. B. JILLSON VINEYARD. 


This vineyard, near Westfield, was the most severely infested 
of any in which experiments were conducted. This was due 
to the location of favorable hibernating places in and about the 
vineyard and the proximity of spring food plants. (Fig. 2.) 
The hibernating quarters of the insect were found to be the 
wooded banks of a stream, a blackberry patch, a raspberry patch, 
and grassland; and many leaf-hoppers also passed the winter in 
the shelter of the summer grass which the former owner had 
allowed to grow as a natural cover crop in the vineyard the pre- 
vious year. When first reported the hoppers were already on 
the grape foliage in great numbers, where their feeding punctures 
had caused large areas of the lower leaves to turn brown. For- 
tunately they were feeding on the lower leaves and therefore 
“ suekering ” was delayed until just before spraying. This kept 
the leaf-hoppers low on the vines and allowed the more permanent 
foliage to mature the crop. The lower shoots in this vineyard 
were removed during the second week of July and spraying was 
commenced on July 15 and continued until the 17th. Only one 
application was made, using “ Black Leaf 40” in the proportions 
of one part to sixteen hundred parts of water. In certain por- 
tions where the root-worm was present in considerable numbers 
arsenate of lead was used with the nicotine. As a result of the 
spraying most of the nymphs were killed and the few that re- 
mained did not seriously affect the vines. Comparison of the 
foliage of this vineyard with adjoining plantings during Septem- 
ber and October showed that these hitherto badly-infested vines 
which had poor prospects during the spring had more green, 
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foliage and better fruit than those of neighboring vineyards which 
had a better outlook early in the season but which were not. 
sprayed. The chemical analyses of fruit from sprayed and un- 
sprayed vines in the same vineyard are shown in Table I. 


J. DUNHAM VINEYARD. 


This vineyard was near Brocton. Several portions of it were 
more severely infested than others. Here the importance of 
destroying the hibernating places was shown; for the severest 
injury in this planting always occurred in areas adjoining situa- 
tions which offered shelter to the insects during the winter. It 
should be said that, for the season, this was only a moderately- 
infested vineyard. Spraying was done on July 15 to 17 and 
“‘ Black Leaf 40” was used with bordeaux mixture. The nymphs 
were killed and the foliage remained green. This vineyard was 
surrounded by others which were not sprayed, and during Sep- 
tember it stood like an island of green in a sea of yellow. The 
effect of the treatment on the fruit is shown in Table I. 


A. FREELING VINEYARD. 


The effect of proximity of spring food-plants and favorable 
winter quarters was clearly shown in this vineyard, which was at 
Westfield. Cultivated raspberries were the food plants, while 
grassland aided in sheltering the insects. The vines were severely 
infested and were sprayed on July 16 and 17, and one applica- 
tion only of nicotine extract was made. The foliage of the 
sprayed vines remained green longer than that of the unsprayed 
ones and the difference in quality of the fruit will be noted in 
the analyses. Table I. 


N. FEINEN AND G. O’BRIAN VINEYARDS. 


Since these two vineyards, at Fredonia, are similarly located 
and were in all respects alike so far as the control of the leaf- 
hopper is concerned, the spraying operations are considered as 
one experiment. The sources of infestation were grassland and 
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EXPLANATION OF PLATES. 


Puate I1V.— Some HrsBerNaTING PuLaces oF GraPgs Lear-Hoppers. 


Fig. 1, Fence row adjoining vineyard in which “ hoppers”’ were very evident 
during the Spring of 1912. 


(Photographed May 24, 1912.) 
Fig. 2, Bester bushes and rubbish along fence. Height shown by 12-inch 
rule. 
(Photographed April 10, 1912.) 
Fig. 3, Dead grass which sheltered grape leaf-hoppers. Height shown by 12- 
inch rule. 
(Photographed April 10, 1912.) 


The last two figures illustrate the small amount of rubbish necessary 
to shelter these insects. 


PLate V.— VineyarD Surrounoines THAT Make Sprina Controu or LEAF- 
Hoppers DIFFIcutr. 
Fig. 1, View in vineyard showing grassy headlands and bushes along a dry brook. 
(Photographed July 17, 1912.) 
Fig. 2, Waste land at edge of vineyard — a favorite retreat for the ‘‘ hoppers ” 
during winter. 
(Photographed July 15, 1912.) 


Piare VI.— Raspperry Parcu, AND GRASS AND WEEDS IN SWALE WHICH FAVORED 
IncrEASE oF “ Hoppers” IN ADJOINING VINEYARDS. 


The insects were very abundant in a vineyard behind the camera as 
well as in the ones shown. 
(Photographed September 17, 1912.) 


Puare VII. Raspserry (1) anp STRAWBERRY (2) Leaves IysuRED BY FEEDING OF 
GrapE Lear-HoppPEr. 


(Fig. 1, Photographed May 24, 1912; Fig. 2, Photographed May 6, 1912.) 


Puate VIII.— Grave Fouiace WHEN Ferpine By Grapre Lear-Hoppers Brains; 
Reruces or “‘ HoppErs.”’ 


Fig. 1, Grape leaf-hoppers begin to migrate from other food plants to the vines 
when foliage is at the stage showa. 
(Photographed May 24, 1912.) 
Fig. 2, Grass strip at edge of vineyard. 
(Photographed July 8, 1912.) 
Fig. 3, Weeds adjoining vineyards. 
(Photographed September 12, 1912.) 


The vineyards, Figures 2and 3, were injured along the borders by leaf- 
hoppers. 


Piarr IX.—Grape Fourace Wuen “ Hopper” MiGRATION To VINES IS GREATEST. 
(Photographed June 1, 1912.) 


Pirate IV.—Some HiBernatine PLaces or Grape Lear-Hoppers. (See page 


Piate V.— VINEYARD SURROUNDINGS THAT MAKE SPRING Controu or Lear-Hopprrs DIFFICUI T. 
(See page 300.) 


(‘008 adsed 909) 
"SCUVAGNIA ONINIOLAy NI Sudd dOPT JO ASVAUONT GAUOAV AY HOIHM AIVMG NI SAGA ANV SSVUY) ANV ‘HOLVG AUNATISVI,T —TA ALVIG 


AEFI 


pe 


Puiate VII.— Raspperry (1) AND STRAWBERRY (2) LEAVES INJURED BY FEEDING OF GRAPE 
LeaFr-HopPeErRs. 


; REFUGES 


rs) 


Hoppers BEGIN 


APE LEAF- 


GraPE FOLIAGE WHEN FEEDING By GR 
(See page 300.) 


III. 


y 


PLATE \V 


oF ‘“‘ Hoppers.” 


IX.— Grape Foutace Wuen “ Hopper” Migration To Vines Is GREATEST. — 


MOAaaN Se: 


E 


4 


SiS 


- ~,. 


4 ae weal Shs 


PLA 


New York AqaricutturaAL ExprrtMEnt Station. 301 


fence rows. The number of insects present was considerable. 
Spraying with nicotine extract was done in the Feinen vineyard 
on July 18-19 and in the O’Brian vineyard on July 22-93. At 
this time many of the nymphs were in the fourth and fifth instars, 
but the spray material was effective against them as was shown by 
the difference in the conditions of the foliage and fruit in sprayed 
and unsprayed areas. Table I. 


M. W. KINGSLEY VINEYARD. 


The leaf-hopper and the grape berry- 
moth (Polychrosis viteana), were present 
in this vineyard, at Ripley, so the problem 
was more complicated than in the other 
experiments, as an effort was made to 
control both pests with the same spraying. 
The application was planned for the third 
week in July since the eggs of the moth 
Fig. 18.—NympuorGrarn Were present on the grape berries at 

(Pitth iastars culave ed) that time ; but the breaking of the sprayer 

and unfavorable weather conditions de- 
layed operations until July 27. The spraying was completed by 
the 30th. This delay in the treatment gave opportunity for a 
few of the hoppers to develop to adults but the majority of them 
consisted of nymphs ofthe fourth and fifth instars. The material 
used was arsenate of lead 6 lbs., “‘ Black Leaf 40” 14 pint, whale- 
oil soap 3 lbs., water 100 gallons. The soap was used primarily 
as a so-called “ sticker”? which might more correctly be called 
a “spreader” for the arsenate of lead, but it is believed to have 
added to the efficiency of the nicotine in killing the leaf-hoppers 
for they were controlled very effectually notwithstanding the fact 
that they consisted largely of the older nymphs. The eggs of the 
grape berry-moth fortunately did not hatch before the spraying, 
owing to the cool wet weather during the latter part of July, so 
that the treatment proved effective also against the larvee of this 
pest. 
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EXPERIMENTAL VINEYARD. 


Owing to line fences, along which were growing many bushes, 
besides weeds and grass (Plate IV, figs. 1-3), large numbers of 
leaf-hoppers went into hibernation during the autumn of 1911 
along the margins of the vineyard. As these vines are grown for 
various experimental purposes, all of them were sprayed with 
ricotine extract to control the insects since it was not desirable 
to leave checks. However, careful observations were made to note 
the effects of the treatment on the pest, which showed that the 
vines were efficiently protected by the spraying. Unfortunately 
there was in this planting considerable winter-injury, which 
caused the vines to appear as if they were damaged by the leaf- 
hopper, a condition quite prevalent in this region and not gen- 
erally understood. Thus the vines as a whole did not present 
the uniform dark green appearance found in most of the other 
vineyards in which experiments were made. 


RELATION OF LEAF-HOPPER INJURY TO QUALITY OF FRUIT. 


The destruction of leaf tissue by the feeding of these insects 
causes a decreased wood growth which in time must affect the crop, 
but by far the most important loss to the grape-growers arises 
from a depreciation in the quality of the fruit. Concord grapes 
normally have a bluish-black color when ripened, but fruit from 
leaf-hopper-infested vines has a red appearance * and a decided 


*In this connection it is important to add a word of caution. The fact 
that a Concord grape has a red appearance and is poor in quality is not con- 
clusive evidence that the condition was caused by grape leaf-hopper. A 
peculiar vine trouble, resembling leaf-hopper injury, was of common occur- 
rence in the vineyards of Chautauqua county. This trouble can be dis- 
tinguished from insect injury in several ways: (1) It affects vines which 
have not been infested with grape leaf-hoppers; (2) The grape leaf-hopper 
punctures the epidermis or skin of the leaf and close examination will show 
distinct yellowish areas uniformly over the leaves caused by the feeding 
wounds. ‘The ribs of the leaf have a yellow, punctuated appearance. If the 
leaf dies it will be found to die along the veins as quickly as on the margins. 
On the other hand vines having “ leaf blight’ (?) show leaves having darkened 
areas along the veins and the margins yellow and die first. It is important 
that every vineyardist distinguish between the injuries, for failure to do 
so has caused the waste of spray materials. 
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lack of flavor. Grapes affected by this insect show a decrease in 
sugar and an increase in acid — two important factors in deter- 
mining the quality of the product. In order to have exact data 
showing the effects of injuries to the vines by this pest upon the 
quality of the fruit, chemical analyses* were made of grapes 
taken from sprayed and unsprayed vines, which are given 
in Table I. For the reasons given below, comparisons of the 
analyses can only be made as indicated — sample 3 with sample 
5, 4 with 6, ete. 

It should be noted in these analyses: (1) That every sample 
of Concord from a sprayed section gave a gain in sugar over its 
mate from the adjoining unsprayed section. These increases 
_ varied from 8.4 per ct. to 68.1 per ct., an average of 27.0 per ct. 
The two samples of Clinton grapes varied only 2.8 per ct. 

(2) That in every sample of unsprayed grapes except one 
(‘Samples 7 and 8 which gave the same amount), the amount of 
acid was greater than in the corresponding sample from ia sprayed 
vine. The excess of acid in the unsprayed grapes as compared with 
those sprayed varied from 0 per ct. to 20.6 per ct., an average of 
11.2 per ct. 

(3) Grapes from the upper portion of a vine gave a higher 
percentage of sugar than grapes from the lower portion of the 
same vine; on one vine the upper clusters showed 16.3 per ct. more 


* These analyses were made by Mr. O. B. Winter, through the courtesy of 
Dr. L. L. Van Slyke of the Department of Chemistry of this Station. The 
taking of the samples received most careful attention, for unless care is exer- 
cised in the selection of the fruit the data secured are worthless. For example, 
analyses of two samples, one from upper portion and the other from the lower 
portion of the same vine (Samples Nos. 20 and 21) show a difference of 
sugar content, the grapes from the upper portion having 16.3 per ct. more 
sugar than the grapes from the lower portion. Samples Nos. 22 and 23 from 
another vine on clay soil but poorly ripened show a difference of 9.7 per ct. 
in sugar. In taking samples, two vines were selected that represented the! 
average of the plat at that place, from the same soil, of the same age and 
variety, the one sprayed, the other unsprayed; an eight-pound basket of fruit 
was picked from each, care being taken to select the fruit uniformly from all 
portions of the vine; and duplicate samples were usually obtained from 
another portion of the same vineyard. With all these precautions small 
errors will undoubtedly occur in judging what constitute average vines, but the 
selection of a number of samples, all of which give similar results, should be 
fairly conclusive evidence that the data are reasonably accurate, 
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sugar than the lower one and on another vine the difference was 
9.7 per ct. 

(4) The amount of acid was greater in grapes from the lower 
portions of the vine than from the upper portion of the same 
vine. 

CONCLUSIONS DEDUCED FROM THE EXPERIMENTS. 


These experiments were designed to test out the recommenda- 
tions given in previous bulletins.* The Station has now conducted 
experiments for three years with nicotine extract, and two years 
with the automatic leaf-hopper sprayer. From the work done 
during these years the following points should be noted: 

(1) Nicotine at the rate of .02 of one per ct. either in water 
or bordeaux mixture is an effective insecticide against the nymphs 
of the grape leaf-hopper. 

(2) During three seasons there has been no burning of the 
grape foliage by the nicotine sulphate or nicotine in other forms 
used in our experiments; nor has the taste of nicotine been found 
on ripe grapes. 

(3) Although it is necessary to combat the pest during its 
nymphal existence there is considerable time during which effec- 
tive spraying can be done. The operations during 1912 covered 
a period of 15 days or half a month; but during years with hot 
weather during July the transformations are more rapid and ten 
days would be a safer margin for effective work. 

(4) The automatic grape leaf-hopper sprayer has given satis- 
faction in the hands of careful grape growers. Carelessness in 
driving will bend or even break the booms, but with an average 
amount of care no trouble has been experienced with the attach- 
ment. Several manufacturers have attached the contrivance to 
their spraying machines, which gave satisfactory results, when 
pumps worked properly. 

(5) Grapes from vines protected from leaf-hoppers had a 
higher percentage of sugar and less acid, and were of a darker 
color than grapes grown under identical conditions but subjected 
to the attacks of the insects. 

*New York Agrl. Expt. Sta. Buls. Nos. 331 and 344. 
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(6) The destruction of the hibernating places by removing 
dead grass, leaves, bushes and rubbish assists greatly in reducing 
injuries by the grape leaf-hoppers and during ordinary seasons 
this measure alone will hold the pest in check. During seasons 
when the insects are superabundant, the grower should supplement 
this practice by spraying. 

(7) Delaying the removal of the shoots at the base of the 
vine, “suckering,” until just previous to spraying has helped to 
protect the more permanent foliage and thus aided the maturing 
of the fruit. 


THE FALSE TARNISHED PLANT-BUG AS A 
PEAR PEST.* 


P. J. PARROTT anv H. E. HODGKISS. 


SUMMARY. 


During some seasons, pears in New York are affected by a diseased 
condition characterized by the cracking open of the skin in small 
spots and the formation of protruding granular areas. Fruits serious- 
ly injured are usually much deformed and undersized. The nature 
and habits of the causal agent appears to have been little understood 
or not definitely known. 

Recent investigations by this Station have demonstrated that the 
injuries to pears are largely caused by a true sucking plant-bug 
(Lygus invitus Say). The damage is done by the nymphs, which 
attack both pear fruit and foliage. Grape blossom clusters are 
also subject to attack. The adult is similar in appearance to the 
well-known tarnished plant-bug which thrives on a large variety of 
plants. The similarity in appearance of the adults of these two 
insects suggested as a common name, for the former species, false 
tarnished plant-bug. 

The insect has five nymphal stages. The nymphs of the first two 
instars are pale, fragile creatures which are very active and subsist 
largely on the juices of the tender foliage. In the older stages they 
are more sedentary and attack both leaves and fruits. The habit 
of feeding in rather restricted areas is responsible for serious injuries 
to young pears. The destructive activities of the insects occur dur- 
ing the period coincidental with the conclusion of pollination and the 
formation of the fruit. 

Tests during the past three years have demonstrated that spraying 
as blossoms drop largely prevents the deformation of the young pears. 
The spraying mixture that is recommended is three-fourths of a 
pint of tobacco extract (40 per ct. nicotine) to one hundred gallons 
of water to which are added three pounds of dissolved soap. Thor- 
ough applications, using liberal quantities of the spray, are essential 
to accomplish the desired purpose. 

* Reprint of Bulletin No. 368, November, 1913; for Popular Edition, see p. 771. 
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INTRODUCTION. 


During some seasons pears in different orchards in New York are 
much disfigured with rough and hard corky spots, and are, besides, 
liable to be considerably deformed. From the character of the 
injuries it has always been suspected that the miscreant was an 
hemipteron but the species seems not to have been positively known. 
In 1908 the work of the insect was so prevalent that it was decided 
by this Station to be a problem worthy of investigation, and steps 
were then taken to ascertain the identity of the offender and to 
develop, on the basis of life-history studies, a satisfactory method of 
control. This study has been continued each year, but progress in 
the knowledge of the insect has been disappointingly slow because of 
the elusive habits of the adult and its sensitiveness under confinement 
for purposes of observation. However, in spite of these difficulties 
the essential facts of its life history, especially those bearing on the 
stages most vulnerable to treatment, have to a large degree been 
obtained; and because of the interest in the work of the pest, which 
proves to be a plant-bug (Lygus invitus Say), it seems best to pub- 
lish the data we have secured. It is hoped at some future time to 
supply some of the details of the late-summer habits of the adult 
which have so far escaped our attention. 


ECONOMIC NOTES ON PEST. 


EARLY ACCOUNTS OF INJURIES TO PEARS. 


While this insect has doubtless caused losses of varying degrees 
of importance for many years and its destructiveness has been noticed 
by numerous growers, public attention seems to have been first 
attracted to the plant-bug by the nursery firm of Ellwanger and 
Barry’ Rochester, N. Y. In 1884 they observed injured young 
pears and some insects upon them. Specimens of both were sent to 
the State Entomologist, Dr. J. A. Lintner, who made the following 
report: ‘Some of the pears of about one-half inch in diameter show 
as many as forty blotches from an eighth of an inch in diameter 
downward. From the minute puncture originally made the juice 
as it has escaped has become hardened and granulated and with its 
increase in size has split the skin in different directions, often in a 


‘Rept. Inj. Ins. N. Y. 3:110. 1885 (1886). 
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triangular form, or one wound running into another. The more 
seriously injured pears would be rendered unfit for sale from their 
knotted surface, even if after such a drain upon them they should 
continue upon the tree, which is not at all probable. 

“The insects taken upon the injured fruit were the tarnished plant- 
bug (Lygus lineolaris (pratensis L.). Although they were not actually 
observed feeding upon the juices, there can be no reasonable doubt 
of their being the authors of the injury. This form of attack upon 
the fruit has not been previously recorded, yet their fondness for the 
blossoms of the pear is known, and they are also known to be destruc- 
tive to the fruit of the strawberry.” In this attack the insect appeared 
to exhibit a preference for the fruit of the variety Angouleme, while 
Anjou and other varieties seemed to be exempt from injuries. 

In 1888 Mr. Barry’ of the foregoing firm observed newly-set 
pears that were severely attacked by casebearers (Coleophora sp.) 
The injury consisted of numerous small holes in the surface of the 
fruit which caused them to become gnarled. The detection of this 
attack was considered by Lintner as the explanation of many of the 
scars and unsightly deformations of apples and pears which hereto- 
fore he had not been able to refer to any known insect. In July of 
the same year pears similarly scarred were received by him from 
Mr. J. F. Rose of South Byron.2 The injuries were described 
as follows: ‘Some of the spots retained their original round form, 
while others had become elongated, triangular, lozenge-shaped or of 
irregular forms as a result of the growth of the fruit. The margins 
of the scars were blackened, elevated, and the somewhat enlarged 
interior contained pale, yellowish, granulated matter. From twenty 
to thirty of the scars occurred on each pear and several of the same 
character on the stems.’’ In an accompanying footnote a portion of 
the injury was attributed to the plant-bug Lygus invitus Say. 

2Rept. Inj. Ins. N. Y. 7:347. 1890 (1891). 

3In our correspondence with Mr. Rose we have learned that in 1891 he actually 

conducted a series of experiments for Lintner to determine the species of 
insect responsible for knotty pears. As the petals were dropping from the 
young fruits he covered a number of clusters of pears with very fine netting, 
and introduced into these cages some plant-bugs which were observed to be 
very common on trees beginning to show deformed fruits. Pears attacked 
by the confined insects showed injuries similar to those which he had observed 
in his orchards during previous years. These ‘observations’? on the 
work of Lygus invitus are apparently those mentioned by Lintner in his report 


for 1891. 
In 1895 the experiments were repeated by him for Slingerland with similar results. 
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In his report for 1891 Lintner* again gives an account of the 
attack on young pears at Rochester in which the “fruit was com- 
pletely ruined by the gnarling, knotting and deformation caused by 
the punctures and feeding of one of the plant-bugs, Lygus pratensis L.”’ 
Mention is also made of similar injuries to pears by a closely-related 
species, Lygus invitus Say, in another locality. During this season 
some observations were made on the operations of the plant-bug on 
fruit, and on other of its activities. It is also stated that while the 
work of this latter insect is quite general it is not often serious. 

In 1893 Riley® recorded that an undetermined species of Lygus 
had caused injuries to young pears at South Byron, N. Y. 

In 1895 Slingerland® called attention to “hard, knotty kernels 
(in pears) which are so often accompanied by irregular pustular 
spots or cracks” and ‘‘which were very prevalent in many pear 
orchards in western New York in 1894.” The suggestion is made 
that these injuries are the work of plant-bugs or the plum curculio’. 


OBSERVATIONS AND EXPERIMENTS TO DETERMINE IDENTITY OF 
INSECT. 


During the early summer of 1908 there were many complaints of 
deformed pears, especially from the region about Lockport. In an 
inspection of a number of orchards the injury was found to consist 
largely of the cracking open, in small areas, of the skin of the fruit, 
with the margins of the wounds slightly raised above the general 
surface, while the exposed tissues were of a hard, granular nature. 
The injuries, to all appearances, seemed to be identical with those 
described in the foregoing accounts. Attempts were made to dis- 
cover the agent responsible for the damage in the hope that the 
culprit would be observed in the midst of his destructive activities. 
Repeated observations, however, failed to find an insect at work upon 


‘Rept. Inj. Ins. N. Y. 8:125. 1891 (1893). 

5Insect Life 5:18. 1893. 

‘Cornell Expt. Sta. Bul. 93:221. 1895. (Footnote.) 

"Through the courtesy of Prof. C. R. Crosby of Cornell University, we have been 
able since the preparation of the bulletin to examine Slingerland’s notes and 
correspondence covering the earlier occurrences of this insect in New York. 
Among these there are records of injured fruit received by him during the 
period of 1895 to 1906 from South Byron, Spencerport, Lockport and Wyoming, 
which show that this insect had caused considerable injury to pears in certain 
orchards. It is also of interest to note that in his correspondence regarding 
this species a letter dated July 24, 1899, bears the memorandum “ Lygus sp.? ”’ , 
and that another of July 17, 1906, is endorsed ‘“ Lygus invitus.”’ 
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the fruit. Collections were made of the various insects upon the 
trees and the surrounding weeds and a large number of hemipterous 
species were obtained, among which Lygus pratensis L. was most 
abundant. Individuals of this latter species were then confined 
separately about pears to determine if they were responsible for the 
injuries. While some of them punctured the fruit, none of the 
resulting wounds seemed to be quité like the injury to pears so 
apparent in the orchards, and the conclusion drawn from the tests 
was that the destructive agent was some other species of insect. 

In the spring of 1909 a careful watch was maintained on a number 
of orchards that had been severely attacked during the preceding 
year, and on June 12 the flowing of sap from young fruits was observed 
by the authors in company with Mr. B. D. Van Buren of the State 
Bureau of Horticulture. A closer examination of the pears showed 
that a good many green hemipterousnymphs were present among the 
fruit clusters and were feeding upon the tender pears. Many of these 
nymphs were collected, brought to the grounds of the Experiment 
Station and confined separately to young pears, which they immedi- 
ately attacked. Those injured by the nymphs later became covered 
with hard, granulated spots which were indistinguishable from much 
of the damaged fruit which existed in orchards known to be infested 
with the insect. From the nymphs, adults were obtained which 
were forwarded to Mr. E. P. Van Duzee for identification, who 
determined the species as Lygus invitus Say. The foregoing obser- 
vations and tests have been repeated in succeeding years, always 
with the same results, so that the identity of the culprit and the 
nature of its activities, in view of the previous somewhat uncertain 
knowledge of the insect, may now safely be said to have been firmly 
established. 


FOOD PLANTS. 


As has already been indicated, pears suffer most from the work of 
this insect, and judging from conditions in New York this fruit 
appears to be its favorite cultivated host-plant. Uhler® mentions 
the occurrence of the insect on wild grape blossom clusters in Mary- 
land, and young nymphs of this same species have been observed in 
considerable numbers among grape blossoms of native varieties 
growing about Geneva. This insect has also been occasionally 


8Proc. Bost. Soc. Nat. Hist. 19:407. 1878. 
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found on the tender leaves of natural apples which have been inter- 
twined with the wild grape. Dr. Forbes’ notes a destructive 
attack by invitus on the young leaves of the common soft maple 
(Acer saccharinum L.) which caused them to curl and to become 
specked with numerous semi-transparent spots. 

Dr. Howard” records also an injurious outbreak by this species 
on peaches in which the insect sucked the juices from the young 
fruits, causing them to shrivel. Similar injuries to peaches have 
been described by Lowe"? which he attributed to Lygus pratensis. 
He observed, early in June, many of the insects upon young peaches, 
which they repeatedly punctured with their sharp bills. Drops of 
sap formed about the wounds, while the skin began to wither. The 
injured peaches, when mature, were deformed to a greater or less 
degree, depending upon the extent of the earlier injuries. From his 
account it is evident that he assumed that pratensis was responsible 
for the injuries; but owing to the great similarity of the two species 
there is a possibility that he failed to recognize invitus, a mistake 
that could easily occur. Unfortunately he made no collections of 
the insects, which would have settled any doubt as to their identity. 
His determination of the species is called into question as, thus far, 
by inspection of orchards where there have been abundance of nymphs 
and adults on surrounding weeds, we have not observed pratensis 
attacking peaches. By confining the adults in cages built about 
individual peaches the insects will, however, attack the fruit in a 
manner similar to that described above. 

Besides the foregoing fruits, nymphs of invitus are of common 
occurrence on the young leaves of the sumach (Rhus canadensis 
Marsh). 

NATURE OF INJURIES. _ 


In its attacks on pears, invitus apparently shows a preference at 
first for the tender leaves, attacking those that are unrolled along the 
margins of the fold or those that are expanding at the apices or along 
the edges of the unfolded margins. (See Plate XI, fig. 1.) The 
tissues about the points of injury turn black, and if the punctures are 
numerous, more or less extensive areas along the margins of a leaf 
shrivel and become dry. The dead portions later become detached 


Rpt. St. Ent. Ill. 3:110-111. 1884 (1885). 
U.S. Dept. Agr. Bu. Ent. Bul. n.s. 30:98. 1901. 
uN, Y. Expt. Sta. Bul. 180:135. 1900. 
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from the healthy tissues by the whipping of the wind, which may 
cause the affected foliage, usually on the growing shoots, to assume 
a ragged or frayed appearance. 

The principal injury by this insect is the piercing of the young 
pears which later become much scarred and misshapen. The 
young nymph thrusts its proboscis deeply into the substance of the 
tiny pear and on withdrawing it sap flows from the puncture. The 
sap dries, leaving a blackish spot. (See Plate XI, figs. 2 and 3.) One 
nymph may make many wounds, and the perforations, which at 
first seem small and inconsequential, result in a disfiguration which 
becomes increasingly conspicuous as the young pear develops in size. 
(See Plate XII.) When the fruits have become as large as filberts 
they are conspicuously marked with hard, granular spots of irregular 
shapes, varying in size from a pin prick to one-quarter of an inch. 
Wherever they occur the epidermis is ruptured and uplifted while 
the exposed surfaces are mealy-like and of a light yellow color, 
contrasting strongly with the healthy tissues. (See Plate XIII.) By 
cutting into the fruit one will find hard, flinty areas which form cores 
in the flesh. When these are numerous the knife cuts with difficulty 
through them. Similar injuries may occur on the stems. Occa- 
sionally a number of the diseased spots may coalesce, producing a 
large crack which extends deeply into the flesh of the pear. Severely 
injured fruit, besides being badly deformed, may also be stunted in 
its growth, which may seriously affect its market value. (See 
Plate XIV.) 

The Bartlett pear, which is one of the most desirable varieties, is 
especially subject to attack. The Angouleme has frequently, in 
some orchards, suffered to an equal degree. Other kinds susceptible 
to injuries are Clairgeau, Seckel and Kieffer. From this range of 
varieties it would appear that none of the leading sorts are likely to 
be exempt from injury. 

This pest has for many years been very destructive in the orchard 
of Mr. 8. Wright McCollum, Lockport, and in 1908, when our 
attention was called to its destructiveness in his plantings he esti- 
mated that 75 per ct. of the pears had been attacked, of which 
only 25 per ct. would, when mature, prove salable. The most 
injured specimens were picked off soon after the occurrence of the 
damages. The loss arising from the compulsory thinning of the crop 
was stated to be about five hundred bushels of pears, which does not 
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take in account the cost of labor involved in the operation. Much 
of the fruit left on the trees showed one or more of the characteristic 
scars of the insect, which detracted not a little from the general 
appearance of the crop. 

Various references in literature indicate that the scars in pears, 
arising from the attacks of this pest, have been confused with the 
work of other species of insects. The injury by the cigar casebearer 
(Coleophora fletcherella Fern.) is in some respects quite similar, but it 
may be readily recognized by the fact that the initial wounds are 
round, which on healing preserve their original contour. (See 
Plate XV, fig. 2.) Other insects that frequently attack pears in 
New York are the plum curculio (Conotrachelus nenuphar Ubst.) 
and the green fruit-worm ( Xylina sp.), which, however, produce very 
characteristic injuries. (See Plate XV, figs. 1 and 3.) 

The work of the false tarnished plant-bug on grape is less con- 
spicuous than on the foregoing fruit. The injuries to the foliage 
are quite similar to those on pears, and are most noticeable on the 
newly-unfolded leaves. Of a more serious nature are the attacks 
of the insects on the blossom clusters. The young nymphs pierce 
the bases of the unopened buds and the tender fruit stems. The 
wounds turn black, and if the feeding has been extensive the buds are 
checked in their development, and later drop, causing imperfect 
clusters of fruits. (See Plate XVI.) 

In our study of znvitus we have not observed it at work on peaches 
under natural conditions, but under confinement nymphs of the 
third and succeeding instars and adults readily attacked the fruit. 
To casual observers the first sign of the work of the older nymphs is 
the appearance of minute black points or specks on the surface of the 
pubescence, covering the skin of the fruit. A close examination of 
these areas will show that they are composed of discolored gummy 
exudations in which the hairs have become matted or glued together. 
In removing the pubescence from the points of discharge it will be 
found that the gum is rather strongly attached, and cannot usually be 
removed without injuring the surface of the fruit. The gum exudes 
from very small punctures in the epidermis of the peach, which are 
round or very slightly elongated. The margins of the perforations 
are hardened, but the callous areas do not extend below the skin, and 
yet they resist scraping. The gum first exudes in the form of a small 
globule, which is considerably larger than the puncture. The dis- 


316 Report OF THE DEPARTMENT OF JEENTOMOLOGY OF THE 


charge from the wound continues some time after the initial injury, 
forming, especially under moist conditions, a narrow, thread-like 
coil which may project a considerable distance from the surface of the 
fruit. (See Plate XVII.) As the peach grows the wound becomes 
more elongated, while the epidermis splits and becomes thickened 
and raised about the margins of the rupture. The flesh of the fruit 
within the interior of the cut is soft and gummy. In the more 
advanced stages the skin breaks diagonally across the injured areas, 
which gives the scars a more or less square or rectangular appearance. 
Later the skin rolls back, producing thickened margins about the 
wounds. Continued feeding in restricted areas results in the injured 
spots running together, which oftentimes forms large, elongated 
scars. The exudation of the gum increases with the extent of the 
injury and always follows the pubescence to the surface, with which 
it becomes matted over an extended area on the face of the fruit. 
During rains the gum disappears from the fruit, while in very dry 
weather the discharge from the wounds may be very much reduced. 
With the adults under confinement there was no gumming of the 
fruit, which we have not been able to explain in view of the contrary 
observations previously mentioned. j 


BIOLOGY OF THE INSECT. 
CLASSIFICATION. 


The Capside, or leaf-bugs, to which this species belongs, consti- 
tute a very large and important group of hemipterous insects, includ- 
ing some very injurious forms, such as the four-lined plant-bug 
(Poecilocapsus lineatus Fab.) and the tarnished plant-bug (Lygus 
pratensis L.) It is the largest family of the Heteroptera; and accord- 
ing to Dr. L. O. Howard’ comprises more than one thousand 
species, of which two hundred and fifty or more inhabit the United 
States. They are slender and delicate creatures, with soft and flex- 
ible wing covers, thickened basally. These insects are largely plant 
feeders and thrive on vegetation of all kinds, frequently occurring in 
large numbers. Varying with the species, they attack flower, fruit, 
leaf, stem or twig, and as a result of their feeding habits there is 
usually a drying up of the surrounding tissues which may interrupt 


2The Insect Book, p. 301. 1901. 
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the nourishment of the plant and cause serious harm. Some forms 
prey on other insects. 

The species under discussion was described by Say’* in 1831, 
who named the insect Capsus invitus without giving its host-plant, 
which was apparently unknown to him. In 1878 Uhler™* redescribed 
the species from one of Say’s type specimens, placing it in the 
genus Lygus, and the insect is now known to naturalists as Lygus 
invitus Say. It has not so far received a popular name, but on 
account of its injurious habits and importance as a fruit pest the sug- 
gestion is made that it be popularly called the false tarnished plant- 
bug, which seems to be appropriate because of its great similarity 
to a closely-related and well-known form, the destructive tarnished 
plant-bug (Lygus pratensis L.) 


DESCRIPTION OF LIFE STAGES. 


_ Egg.—The egg is smooth and cylindrical as represented in Fig. 19. It measures about 
.8 mm. in length and .21 mm. in width. It is described in detail as follows: cylindrical; 
elongated; base rather bluntly rounded; lateral margins slightly swollen, 
strongly curved near the apex on one side, opposite margin strongly in- 
dented near apex to form a broad neck, which is surmounted by a 
narrow collar somewhat wider than the neck; apex of egg flat, ellipti- 
cal in cross section. Chorion, clear; translucent; very delicate; coarsely 
€ punctured. Cap, coarsely punctured; whitish; opaque. Collar, whitish; 
Fie. 19.— opaque. Color, yellowish white, trans- 

Eccg. _ lucent.5 

Nymph—The nymphs are small 
pale creatures in the first two stages and green in 
the third, fourth and fifth instars. In all stages 
they have the same general form which changes 
only in size and with the appearance of wing pads 
in the last three stages.16 The measurements of 

the several instars are as follows: /st instar, .85 mm. 
long—.37 mm. wide; 2nd instar, 1.18 mm. long— 
42 mm. wide; 3rd instar, 2-2.5mm. long—1.03 mm. 
wide; 4th instar, 3-3.25 mm. long—1.3 mm. wide; Fig. 20.—First Stace Nympu 
Sthinstar, 4-4.4 mm. long—1.5 mm. wide. ; 

The technical description of each of the nymphal stages follows: 

First Instar—Body, small; ovate-oblong; lateral margins narrowest behind the eyes, 
gradually widening with minor indentations to the fourth abdominal segment. Abdo- 
men, pyriform. Head, large; triangular; broadly rounded at the apex, narrowing 
behind the eyes; eyes compound; integument smooth, with numerous small hairs 


Bent. of N. Am. 1:345. 1891. Le Conte ed.: 

Proc. Bost. Soc. Nat. Hist. 19:407. 1878. 

The egg of pratensis differs chiefly in size. It is slightly larger and the chorion 
is more delicately sculptured. Length, about 1.02 mm.; width, about .27mm. 

The nymphs of pratensis are small yellowish creatures in the first two stages. 
The larvae of the third, fourth and fifth stages are greenish in color, and may 
be distinguished from the young forms of invitus by five more or less distinct 
black spots upon the back. 
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regularly placed on the several segments. A number of more prominent, longer 
hairs are situated in rows near the margins of the segments and on the abdomen. 

Prothoraz, one-third shorter than the 
head; narrow at the cephalic margin; 
abruptly widening to the posterior lateral 
angles, which are strongly rounded. 
Mesothorax, slightly (§) wider than the 
prothorax and three-fourths as long; 
anterior lateral angles strongly curved; 
posterior lateral angles somewhat rounded; 
caudal margin slightly recurved. Meta- 
thorax, slightly narrower then the meso- 
thorax and about two-thirds as long; 
ventral margin somewhat incurved to the 
median. 

Appendages—Antenne, of medium 
length and strong; basal segment one-half 
the length of segment two; second joint 
three-fourths the length of the third and fyg, 20a.—L. pratensis, First Stace. 
fourth articles, which are of equal size; 3 
terminal joint is slightly narrower than the basal segment. Legs, rather stout and 
of medium size; femora II and III of equal length, the front pair being somewhat 
shorter; tibie I and II are of the same length; tibie III about one-third longer. The 
first article of the tarsi on legs II and III about equal in length; on legs I about + 
shorter. The second tarsal joint of legs I is shorter, and on legs III about one-fifth 
longer than on legsII. Claws, strong and recurved. Stout hairs arise on the body 
and appendages, and other smaller hairs are irregularly placed. 

Color, pale yellow; eyes red; a sizable orange-yellow spot occurs on the median of 
the third abdominal segment.” 

Second Instar—Body, small; elongate-oval; broad; long; lateral margins narrowest 
behind the eyes, gradually widening to metathorax and then abruptly to the third 
abdominal segment. Abdomen, pyriform. Head, large; sub-triangular; broadly 
rounded before the eyes. Eyes compound, extending beyond the head. A number of 
prominent hairs are regularly placed on the several segments. Integument not 
punctured; numerous minute hairs cover the 
surface. 

Prothorax, about two-thirds shorter than the 
head; narrowest at the cephalic margin, gently 
widening to the posterior lateral angles; posterior 
lateral angles sub-angular. Mesothorax, one-eighth 
wider than the prothorax and one-seventh as long; 
anterior lateral angles sub-angulate; posterior 
lateral angles rather strongly curved and project 
somewhat caudad. Metathorax, equal in width 
to the mesothorax and one-sixth as long. The 
hind margin is strongly curved and the posterior 

: angles are noticeably extended caudad. 
Fie. 21—Srconp Stace Nympu. Appendages.—Antenne, strong; the basal, the 
second and the third segments vary in length as 
in the preceding instar. The last article is one-ninth longer than the third. 
The terminal and basal joints are of the same width. Legs, rather long; 
slender; femora of about equal length; hind femora twice the width of the first two 
pairs; tibie I and II of equal length; the third pair are one-half longer. The first 
article of the tarsi on legs I and II of about equal length; on legs III about one- 


—— ze, 


"The first stage nymphs of pratensis are more rotund and a small median black 
line occurs at the caudal margin of the third abdominal segment. which with 
a similar line just behind on the fourth segment, form a sizable black spot 
The prothorax is twice the length of the mesothorax. The apical antennal 
joint is the longest. See Fig. 20a. 


Pirate X.— Aputt or Lygus invitus on PEAR; or L. pratensis, BELow. 
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Pirate XVI.— Grape Fruit Stem SHowrnc Puncrures BY FrEpine or Lygus invitus. 


Prate XVII—Pracn Fruits Insurep By Lygus invitus, IN BREEDING CAGES. 
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fourth longer. The second tarsal joint of legs I is shorter, and on legs III is longer 
than on legs II. Claws, strong and recurved. Stout hairs arise in rows on the 
body and appendages, and other smaller hairs are irregularly placed. 

Color, pale yellow; sometimes a tinge of green about the thorax; an orange-yellow 
spot occurs on the median of the third 
abdominal segment. Segmented append- 
ages pale.!8 

Third Instar—Body, of medium size; 
elongate-oval; broad; long; lateral margins 
narrowest behind the eyes; lateral thoracic 
margins almost parallel. Abdomen, as 
wide as thorax to third segment; gently 
tapering behind. Head, quadrangular; 
flattened at the front margin; lateral 
margins diverging widely at the eyes. 
Eyes compound, extending beyond the 
head. A number of hairs are regularly 
placed transversely in rows on the several 
portions of the body and its appendages. 
Integument covered with microscopic 

hairs. 

Fia. 22.—Tuirp Stace Nympu. Prothoraz, very slightly shorter than the 
head; narrowest behind the eyes; widening 
to the posterior lateral angles, which are sub-angular; hind margin slightly wider than 
the transverse diameter of the head through the eyes. Mesothorax, about one-third 
wider and one-seventh longer than the prothorax; narrower than the metathorax, 
anterior lateral angles curved; posterior 
lateral angles strongly curved, projecting 
considerably beyond the hind margin of the 
segment. Metathorax, one-eighth wider 
than the mesothorax and three times the 
length of prothorax; hind margin strongly 
curved, posterior lateral angles extending 
slightly caudad. 

Appendages.—Antenne, strong; first joint 
about one-half the length of the third, 
the second article about two and one-half 
times the length of the first; the fourth is less 
than twice the length of the basal joint. 
Legs, long and slender; femora III, one-third 
longer than femora I and somewhat longer 
than the second pair. Tibie I about one- 
third shorter than tibie II, which are two- 
thirds as long as tibie III. Tarsal joints, 
proportionately longer than in the previous 
stages. Hairs, situated on the body and 
appendages as in previous stages; they are 
relatively smaller in size. ; 

Color, pale green with a yellow spot on the median of the third abdominal segment. 
Eyes dark red. Margins of thoracic segments with a yellowish tinge.’ 


Fie. 23.—Fourta Stags Nympu. 


18 Pratensis nymphs of the second stage are broader and have a median abdominal 
spot similar in position and color to the preceding instar. The prothorax is 
but slightly longer than the mesothorax. The apical article of the antenne 
is the longest. 

WAt the third instar pratensis is strongly green in color. On the pro- and meta- 
thorax are four small black spots situated on either side of the median. The 
thorax is more rectangular than that of invitus and the head is more angular. 
The third and fourth antennal joints are about equal. The legs are strikingly 
banded and suffused with reddish brown. 
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Fourth Instar—Body, larger; elongate-ovate; broad and long. Lateral margins 
narrowest behind the head, gradually widening to the third segment of the abdomen, 
then abruptly to the anus. Integument 
microscopically hairy. Abdomen, pyri- 
form. Head, small; quadrangular, 
lateral margins rather sharply converg- 
ing at apex. Eyes compound. Hairs 
regularly placed as in previous instars. 

Prothoraz, equal to the head in 
length; sub-rectangular; lateral margins 
only slightly divergent; hind margin 
somewhat wider than the transverse 
diameter of the head through the eyes. 
Mesothorax, about one-half longer than 
the prothorax; slightly wider than the 
metathorax; lateral angles projecting 
nearly to the second abdominal seg- 
ment. Metathorax, somewhat longer 
and narrower than the preceding seg- Fic. 23a.—L. pratensis, FourtH STAGE. 
ment; hind margin at the lateral angles 
reaching the middle of the second abdominal segment. 

Appendages.—Antenne, strong; joint I is about one-half the length of joint IV; 
joint III is four-fifths the length of joint II, which is the longest member. Legs, 
long and slender; femora of about the usual proportional length; femora III about 
one-fifth longer than femora I; tibie I about one-half the length of tibie III, which 
are about one-third longer than tibie II. The tarsi are as usual. Hairs on the 
body are placed as usual, but are 
somewhat smaller. 

Color, green throughout; wing 
pads often lighter yellow; top of 
head, tips of wings and median 
abdominal spot yellowish.” 

Fifth Instar.— Body, larger; 
elongate-oval; lateral margins nar- 
rowest behind the eyes, gently 
curved to caudal margins. Meso- 
thorax and abdomen of about the 
same width. Hairs less noticeable 
than before. Head, small; sub- 
triangular; base of proboscis caus- 
ing outline to be acutely triang- 
ular; anterior margin flattened. 
Eyes extending beyond the head; 
compound. Integument, smooth; 
thickly covered with microscopic 
hairs. 

Prothoraz, longer than the head; 
broad; narrow; narrowest just 
behind the eyes; anterior lateral 

Fie. 24—Firra Stace Nympu. angles strongly rounded; posterior 

lateral angles sub-angulate. Meso- 

thorax, somewhat wider and about four times as long as the prothorax; lateral margins 

straight; caudo-lateral angles produced, reaching the fifth abdominal segment. 
Metathorax, about the same width and length as the mesothorax. 


2” Pratensis differs in the fourth instar chiefly in its greater size, color and shape 
of the body. The thorax is strongly mottled and the five characteristic black 
spots are distinct. The pro- and meso-thorax are about equal in length. The 
third and fourth antennal joints are about equal in size. See Fig. 23a. 
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Appendages—Antenne, strong; basal segment less than one-third the length of 
joint II, which is somewhat longer than joint III; the apical segment is shorter 


Fia. 24a.—L. pratensis, FirrnH Stace. 


than joint III. Legs, strong; femora 
I, shorter than femora II; femora 
III, slightly longer; tibiae I and 
femora I are of about the same 
length, and only slightly shorter 
than tibie II, which are about 
three-fifths as long as tibie III. 
The tarsi are as usual. Hairs, 
somewhat less prominent than be- 
fore. 

Color, light green; eyes light 
colored. Margin of thorax, tips 
and margins of wings pale yellow. 
Wing pads often dark brown. 
Median abdominal spot pale yellow, 
sometimes indistinct.*! 

Adult—The adult is a small, 
slender, delicate pale-green sucking 
insect at the time of emergence. 
The color tints on the wings soon 
appear and within a short time well- 
developed individuals become dark- 


ish brown. A considerable variation occurs in this respect, however, and adults may 
be either darkish brown, pale yellow, or some combination of these tints. The 


adult was described by Uhler”® as follows: 
“Form of Lygus contaminatus H. Schf. 
Pale, obscure yellow; antenne and trans- 
verse carina at base of head very 
slender, the former nearly as long as the 
hemelytra, the apical joint infuscated; 
surface of head polished, impunctured, 
clothed with short hairs; tylus slender, 
short; eyes brown, large, prominent. 
Pronotum smooth, very convex, spar- 
ingly hairy, finely, densely, mostly con- 
fluently punctured. 

Scutellum moderately convex, brighter 
yellow, closely and finely wrinkled and 
punctured, minutely pubescent. Hemely- 
tra closely covered with yellow prostrate 
pubescence, finely, closely, punctured; 
clavus embrowned, a brown cloud across 
the tip of the corium invading the base 
‘of the membrane. The membrane with a 
brown spot occupying the tip of the 
areole, behind this is a marginal smaller 
spot brown, and still farther back a 


Fia. 25.—ADvUtr. 


smaller one; inferior surface and legs lighter yellow, the venter pubescent, shining, 


Jn the fifth stage, pratensis nymphs are of a dull green color mottled and marked 
with brown. The characteristic spots and the bands on the legs are distinct. 
The pro- and meso-thorax are of about equal length. The second antennal 


joint is the longest. See Fig. 24a. 


Proc. Bost. Soc. Nat. Hist. 19:407. 1878. 


21 


322 Report or THE DEPARTMENT oF ENTOMOLOGY OF THE 


and more or less embrowned about the disk. Length to tip of hemelytra 6 mil- 
lims. Humeral breadth, 12 millims.’’ 


LIFE HISTORY. 


As is common to insects of this group the nymph passes through 
five stages, attaining wings at the fifth ecdysis. The minute yellow 
larvee make their appearance during the period when the trees are 
coming into blossom and until pollination 
is completed and the young fruits are of 
the size of filberts. The time for the 
emergence of the insects in their maximum 
numbers has, during the past several years, 
been largely coincidental with the dropping 
of the petals, but probably this will not hold 
true under all seasonal conditions. In 1910 
hatching of eggs occurred during the period of 
May 3 to May 19, and in this interval the é | 
trees were in full bloom on May 5, and blos- ( Nie ed 
soms began to drop on May 9. In 1911 and !"- ne pratensis, 

ULT. 

1912 pears blossomed on May 11 and 12 and 

petals began to drop on May 15. During each year nymphs of 
the first instar were abundant at the later date, and within one week 
the insects, with hardly an exception, had transformed to the next — 
stage. Nymphs of the second instar differ from the preceding stage 
chiefly in size and they appear in about one week after the eggs are 
hatched. In 1911 many of these nymphs were seen as late as 
May 31, while in 1912 they were becoming very abundant on 
May 22. 

At the next ecdysis the young insects become green in color while 
the integument appears to be tougher and more horny than before. 
The nymphs from now on are less active and remain quietly upon 
the foliage or on the fruits for considerable periods of time. Specimens 
reared in the laboratory completed this instar in either 6 or 7 days. 


“The adult of pratensis is a small, oval, sucking insect about one-fifth of an inch 
in length. It differs from invitus in size, being slightly shorter, and in the 
angular contour of the head. The prothorax is prominent and the lateral 
margins of the wings are rounded. The color markings oa the body and appen- 
dages are distinctive of this species. The general color is yellow or greenish 
yellow, more or less striped with dusky, while the scutellum is margined with 
ivory. On the other hand invitus is usually brown and lacks the marginal 
markings on the scutellum. See Fig. 25a. 
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These nymphs are the first to cause marked injuries, which is undoubt- 
edly due to the increased size and the rather sedentary habits of the 
insects. 

With the fourth instar the wing pads become more noticeable and 
the insects are of a much greater size. The color remains the same 
except that the margins of the thorax may be of a pale yellow tinge. 
The nymph is even less active than before and remains quiet unless 
suddenly jarred, when it quickly seeks a hiding place. The fourth 
instar was completed in the breeding cages in either 5 or 6 days. 
These nymphs were numerous in the pear orchards on June 8, 1912. 

. The fifth or last instar is completed in 6 days. The nymphs are 
large and the wing pads are considerably lengthened and have a 
dark brownish tinge. Individuals of this form were taken from 
pear trees on June 15, 1909. On June 8, 1912, nymphs of the fourth 
stage were collected, which molted on the following day and the 
fifth instar lasted until June 14. 

The adult insects during the years of 1910-1912 appeared between 
June 6 and June 18. The adults remain on the trees amongst the 
succulent growth and on the pear fruits for a short time after emer- 
gence and then disappear. In the laboratory the mature insects 
lived on succulent tips of pears and fruits for about four weeks before 
they succumbed. In cages on bearing pear trees they lived as 
long as three weeks. The adults disappear by the middle of July 
and during the years of our study of this pest they have not been 
seen again in the orchards until the following season at the conclusion 
of the nymphal period. 


HABITS. 


The newly hatched nymphs are frail but very agile creatures. 
They at first seek the tender, unfolding leaves which they may punc- 
ture severely, and during periods of rest they may be found in the 
axils of the leaves or in the folds of leaves which are unrolling. When 
disturbed they quickly run to places of hiding. With the setting of 
the fruit they then direct their attacks upon the young pears. Espe- 
cially attractive to them are clusters of fruits which are growing close 
together and have not reached such size that their weight pulls them 
apart. In these the insects find concealed positions and do much 
damage. On separating the fruits one may find half a dozen or 
more nymphs, while all of the young pears may be more or less 
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punctured, with globules of sap issuing from the wounds. The 
nymphs seem to show a preference for the tapering portion of the 
pear about the thickened stem, while older nymphs have been 
observed attacking the cheek, calyces and the calyx basin. A young 
nymph under confinement was observed to stab a tiny pear eight 
times in succession, which soon became wet with the sap exuding 
from the wounds. A clear, greenish fluid is also discharged from the 
anus by the nymphs and may at times be seen on the fruits in rather 
copious quantities. 

The nymphs apparently show no preferences for situations for 
molting as their cast skins have been observed on leaf petioles, basal 
portions and upper and lower surfaces of the leaves, cheeks and calyx 
basins of the fruit. The adults for a short time after they make 
their appearance feed in a manner similar to the younger stages, but 
as they are very shy and quick to take alarm it has not been possible 
in the field to learn much of their habits. Under confinement in the 
breeding cages they succumbed within two or three weeks after 
emergence, notwithstanding they were given pear leaves and fruits 
on which to subsist. 

On the grape the young nymphs puncture at first the unfolding 
leaves and later, when the blossom clusters appear, they secrete them- 
selves amongst the young flower buds which they attack. The 
insects not only feed upon the young buds but they puncture also 
the peduncles and the pedicels of the unopened blossoms and imma- 
ture berries. 

During their later stages the nymphs are of much the same tint as 
the blossom clusters and as these increase in size the insects, because 
of color resemblance and opportunities for hiding, are able to pursue 
their activities effectively concealed from the ordinary observer. 
The adults feed for a short time after emergence, when they disappear. 


CONDITIONS OF ORCHARDS FAVORING INJURY 
BY THE INSECT. 


Woodland, shrubs and weeds along roadsides and fences afford 
very congenial surroundings for many insects. For certain species 
they are nothing less than veritable nurseries. In such situations 
the common tarnished plant-bug (Lygus pratensis) thrives. Because 
of its close relationship with the foregoing species and striking 
similarities in some of its habits, it has been suggested that the 
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proximity of weeds and brush to an orchard favor the propagation 
of invitus and encourage its presence on pear trees. With this point 
in mind a careful study has been made of a number of orchards 
subject to attack by this insect, but the evidence so far has been 
quite contradictory, as the following observations show. 

In 1908 a few trees in one orchard were much infested with the 
false tarnished plant-bug, but the damage was practically confined 
to the sides of them that were nearest to considerable undergrowth 
or brush. The desirability of clean culture to destroy the origin of 
the infestation seemed plain, and this was put into practice. But in 
spite of this measure injuries to the fruit have continued to appear 
on the trees in the original area of infestation as well as in other 
portions of the orchard. 

In another orchard the insect has caused more or less losses to the 
yields for a period of over twenty years, and since 1910 the planting 
has been very much neglected and is now grown to grass and weeds. 
For the past two seasons the crop has hardly been worth harvesting 
because of the work of invitus. Adjoining this orchard there is 
another planting of pears which is given careful cultivation, and the 
crop has now for two years been quite free of injury with the excep- 
tion of the fruit taken from trees adjacent to a fence overgrown with 
weeds and brush. 

In Orleans county there is an orchard which is close to a small 
belt of timber, and in 1911 all the trees for a width of several rows 
which were nearest to and parallel with the woods showed con- 
siderable injuries to the crop. In the more remote portion of the 
orchard deformed fruit occurred to only a slight extent. 

Quite contradictory to the foregoing is the experience of Mr. 8. 
Wright McCollum of Lockport. His pear orchards, three in number, 
are among the best managed plantings in Niagara county. Each 
year his crops are damaged by this insect, and during some seasons 
he has experienced severe losses. Originally invitus confined its 
attacks to a corner of one of his plantings which was near a row of 
wild berries and sod. Of late years, in spite of clean culture, the 
insect has spread throughout all the orchards and apparently has 
found in these plantings the essential conditions for its maintenance 
as a permanent pest. 

From the present knowledge of its habits znuitus breeds most 
abundantly on pears, wild grapes and sumach, and in all probability - 
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it exists on other plants. Of those specially mentioned it propagates 
in largest numbers on wild grape and to a much less extent on sumach. 
Both are common and widely-distributed weeds. In spite of the 
conflicting nature of the above evidence as to the influence of clean 
culture upon the multiplication and spread of the insect, it would 
seem a good practice on the part of the grower to destroy both the 
wild grape and sumach even though this now appears as an extreme 
precautionary measure. 


METHODS OF CONTROL. 


SPRAYING. 


As injury occurs within a short period after fruit has set the orchard- 
ist should examine his trees carefully, commencing with the drop- 
ping of the petals, to note conditions with respect to the nymphs. 
If they appear to be numerous he should resort to spraying to protect 
the crop. Taking one season with another, an application just after 
the blossoming period should afford adequate protection. Treatment 
should not be delayed until injuries commence to show on the young 
fruits. Inthe Station’s spraying tests, tobacco extract (40 per ct. 
nicotine (Black Leaf 40), using three-fourths of a pint of the extract 
to one hundred gallons of water to which are added three pounds of 
soap) has given the most satisfactory results of the various mixtures 
which have been tried. In applying the spray the trees should be 
drenched, special pains being taken to wet both surfaces of the 
leaves. Some growers have combined the nicotine extract with 
dilute lime-sulphur containing arsenate of lead as applied for codling 
moth with equally satisfactory results on both insects and foliage 
and by this means avoided the necessity of an extra spraying. But 
as there is danger of burning pear foliage by drenching the trees with 
lime-sulphur, we would advise, as a general recommendation, a 
special treatment with nicotine and soap to combat this pest. 


DESTRUCTION OF UNCULTIVATED HOST-PLANTS. 


The fact that the insect breeds most abundantly on wild grapes 
and to a certain extent on sumach suggests the desirability of des- 
troying these plants when they exist in the immediate vieinity of a 
pear orchard. As previously stated, the value of this operation is 
not known; but until there is more knowledge of the breeding habits 
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of the pest the removal of weeds that are attractive to the insect 
for purposes of propagation would appear advisable as a precaution- 
ary measure. 


SOME ASSOCIATED INSECTS. 


Associated with invitus in its attacks on the leaves and fruits of 
different hosts, we have found a number of other species of capsids 
which are briefly noted as a matter of record. 

Lygidea mendax Reut.—Besides apples this species was quite 
abundant on pears and plums in an extensive planting of these 
fruits about Lockport. ‘The nymphs confined their attacks princi- 
pally to the succulent growth of the trees and did considerable injury 
to the young leaves. 

Prof. C. R. Crosby has cited the occurrence of this insect on pear 
in Japan, and has described in detail its importance as an apple 
pest”*. 

Campylomma verbasct Meyer.—This capsid in its various nymphal 
stages and as an adult attacks pear foliage and fruit in a manner 
quite similar to Lygus invitus. In our breeding work we reared the 
species through its successive instars along with the nymphs of 
— imvitus, not realizing that there was any contamination by a second 
species until the appearance of the fourth and fifth nymphal instars. 
Newly-hatched nymphs of this species were obtained on May 2 and 
adults appeared on May 20. The nymphs were very active crea- 
tures and fed on both foliage and fruit. Sap flowed quite profusely 
from the wounds in the young pears, but as our observations were 
confined to specimens in the laboratory we have not been able to 
determine the effects of the early work of this species on the mature 
fruit. Judging from the few individuals that we reared of verbasci 
as compared with znvitus it would appear that this insect is only of 
slight economic importance. 

The adult at emergence is pale greenish in color, and at that time 
is to be distinguished from invitus chiefly by numerous brownish 
spots on the legs. The mature insect has been described by Reuter’? 
as follows: 


“Under side of abdomen brown or jet black, upper surface greenish gray or dirty 
grayish white, shining, with long, golden yellow hairs which become brown in certain 
lights, and also a short, golden yellow pubescence; head, testaceous; clypeus, brownish 


*Cornell Expt. Sta. Bul. 291. 1911. 
Hem. Gym. Eur. 1:53, 175. 1878. 
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black at the apical division; antennz, with a black ring before the tip of segment I and 
at the base of article II; discoidal cell of corium often obsolete and the median spot 
brown; posterior femora with many black spots. Length 2? mm.” 


Paracalocoris colon Say.—The nymphs of this species were found 
feeding on succulent sprouts of Bartlett pears at Lockport. Collec- 
tions of nymphs of the first two instars were made on May 14, 1912, 
at which time they were causing quite a little injury to the leaves. 
These nymphs were kept in cages on pear foliage and fruits until 
maturity, and their work on both proved to be quite similar to that 
of Lygus invitus. The effect of their early injuries on the mature 
fruit was not ascertained. Brief descriptions of nymphal stages 
and adult of this insect are given below: 


First Instar —Color, deep red, somewhat translucent. The head is wedge-shaped, 
eyes large, thorax narrower than head, twice as long as wide, abdomen pear-shaped, 
flattened caudad. Length 1 mm., width .5 mm. 

Second Instar—Color darker red than in the preceding stage. Head and thorax 
dark red, abdomen lighter, translucent; median of thorax white; first abdominal seg- 
ment ivory white; antennz, with terminal joint suffused at tip for two-fifths of its 
length, remainder ivory white; legs, reddish brown, translucent, white at tips of joints 
and tarsi; venter of abdomen red. In general shape this form is like the preceding 
stage. 

Third Instar—There is no change in the third stage except that the abdomen is 
more translucent. 

Fourth Instar—Abdomen and median of thorax lighter, almost greenish in color; 
greenish coloration noticeable to a less degree on the median of the thorax; head and 
eyes dark brown; basal article, anterior two-thirds of article II and anterior half of 
article III deeply colored with reddish brown; femora deeply colored except near the 
bases, which are lighter; tibise banded with the same color, the bands on the posterior 
pair being the wider. 

The body is long, narrow; head acutely triangular and about twice the length of the 
thorax. Prothorax rectangular, sides strongly rounded. Mesothorax and meta- 
thorax of almost equal length with the wing pads produced strongly caudad. Abdomen 
long, pear-shaped. Body and appendages very hairy; most noticeable on the abdomen 
where the deep brownish color of the hairs contrasts strongly with the lighter colora- 
tion of the body. Length 3.99 mm., width 1.26 mm. 

Fifth Instar—The last stage nymph does not materially differ from the preceding 
stage except in length and size of wing pads. 

Adult—“Grayish; thorax with two black dots. Body brownish gray, with numer- 
ous short, yellowish hairs; antennz, basal joint robust, narrowed at base, two-thirds 
the length of the second; second joint very slightly thicker at the tip, whitish in the 
middle and for a short space at the base, and blackish at tip, third and fourth joints as 
long as the first, whitish; thorax with a black orbicular dot each side of the middle; 
hemelytra with from three to five obsolete brownish spots on the corium and two or 
three on the membrane; beneath dusky, varied with yellowish lineations on each side 
of the venter; feet yellowish, thigh dusky at tip; tibia with about two dusky annula- 
tions. Length over one-fourth of an inch.’ 

This species, like many other capsids, is subject to variation. It is sometimes 
yellowish, variegated with brownish, but the thoracic orbicular spots and the annula- 
tions of the second joint of the antennz distinguish it. 


*Mnt. N. Am. 1:345. 1891. Le Conte ed. 
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Paracalocoris scrupeus Say. This species is commonly associated 
with invitus on wild grape, and during some seasons large numbers 
of the nymphs may be observed feeding on the tender leaves and 
blossom clusters of this plant. The injuries to grape blossoms and 
to the foliage are identical with both insects. The nymphs of 
scrupeus are readily distinguished from those of the foregoing species 
by the brownish bands on the antenne and legs. 


The nymphs of the third instar are slender, much like the young forms of invitus 
in shape and size. The thorax is more rectangular and the appendages are more 
slender. The antenne are long and filiform. Color, pale green; abdomen concolorous 
with a median fuscous spot at the cephalad margin of segment IV. Eyes brown; 
anterior angles of prothorax fuscous; head and wing pads slightly suffused. Antennal 
article I, the distal half of article II, and the distal third of article III fuscous; the 
terminal joint is slightly suffused. Legs I, slightly suffused at distal end of femora; 
tibia with narrow fuscous bands near proximal end, slightly suffused at distal margin; 
distal tarsi deeply suffused. Legs II with similar markings more clearly defined. 
Legs III have in addition to these areas a median tibial fuscous band. Body thickly 
clothed with brown hairs. 

In the succeeding stages the changes which occur are chiefly in the size, growth of 
the wing pads, and in the distinctness of the markings. The terminal antennal seg- 
ment is much finer and nearly translucent. Legs II have a less distinct median tibial 
band. 

Adult——Body black; head with a dull yellowish line and superior orbits, variegated 
at the mouth and beneath: antenne, first joint more than half the length of the second, 
and rather robust, hairy; second joint a little thicker at tip: thorax yellowish, anterior 
margin, two dots, and a slight dot near the posterior angles black; scutel yellowish, 
dusky on the middle of the base and on the basal angles: hemelytra immaculate: feet 
with minute pale points. Length to tip of hemelytra nearly one-fourth inch.2” 

A number of varieties of the adults transformed in the breeding cages. One of these 
has the thorax and scutel pale yellow; on another the thorax and scutel are bright 
orange; a third is fuscous in color with the median of the scutel bright orange-red for 
two-thirds of its length. 


27Hint. N. Am. 1:342. 1891. Le Conte ed. 


ZINC ARSENITE AS AN INSECTICIDE.” 


W. J. SCHOENE. 


SUMMARY. 


This is a report of a series of experiments with zinc arsenite and 
lead arsenate to determine their relative toxicity to insects and the 
safeness of zinc arsenite for use on foliage. 

One pound of zinc arsenite proved equal in effectiveness to three 
pounds of lead arsenate. 

Zinc arsenite when added to calcium hydrate or bordeaux mixture 
caused no injury to apple foliage; but more or less spotting of apple 
leaves occurred when the poison was used singly or in combina- 
tion with lime-sulphur or glucose. Zinc arsenite alone or with 
glucose caused severe burning of grape foliage. Laboratory tests 
suggesi that the injury to foliage by zinc arsenite may be due in 
part to the solubility of the poison in carbonic acid. 

The contradictory results from the use of zinc arsenite on foliage 
suggest that the poison as manufactured is not a stable or uniform 
product. 

Zinc arsenite or lead arsenate with bordeaux, soap or glue con- 
tinued effective for twenty-five days. Either of the poisons alone 
or with glucose gradually lost its poisonous properties on exposure 
to weather and by the end of this period had ceased to protect the 
foliage. 

Incidental to the main problem it appears in these tests that the 
lime-sulphur solution does not resist wet weather as well as 
bordeaux mixture. 


INTRODUCTION. 


Zine arsenite has recently been introduced as an insecticide and 
has been advertised for sale in this State. The chief advantages 
claimed for the poison are that it has a high arsenical content and 
is in a form readily available to insects. On the basis of the pre- 
vailing market prices it is, besides, more economical than arsenate 
of lead, which at the present is largely used in spraying operations 
against leaf-eating and fruit-eating insects. The experiments herein 
reported were planned to determine by field and laboratory tests 
its rate of action as compared with arsenate of lead, and its safeness 


* Reprint of Technical Bulletin No. 28, March, 1913. 
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for use on foliage; and to ascertain its relative adhesive qualities 
under ordinary weather conditions. 


PREVIOUS REPORTS ON ZINC ARSENITE. 


Luther! states that in the Pajaro Valley, California, zinc arsenite 
can be used with safety on the foliage of apple, potato and bean, 
but not on peach. Woodworth? in speaking of spraying operations 
in the same region says that “‘ this [zinc arsenite] has proven to 
be the safest of the arsenicals that can be procured in the form of 
a dry powder ”’ and that “ there is no doubt that the zinc arsenite 
stands foremost at the present time among the available arsenicals 
with high arsenic content.’ Swingle and Morris* in a study of 
bark injury to fruit trees caused by arsenicals state that “ zinc 
arsenite (ortho) gave practically no injury under the most severe 
conditions of the tests ”. Cooley* reports its successful 
use against the potato beetle (Leptinotarsa decemlineata Say), the 
larva of the European cabbage butterfly (Pieris rape L.) and the 
diamond-back moth (Plutella maculipennis Curt.), without injury 
to the foliage of potato or cabbage. Johnston® reports favorable 
results in a potato-spraying experiment carried on in cooperation 
with the Virginia Truck Experiment Station. In marked contrast 
to the above accounts is the report of Britton® to the effect that two 
sprayings at an interval of seven days using three-fourths of a pound 
of ortho zine arsenite to fifty gallons of water were followed by 
severe injury to apple, which caused about one-half of the leaves 
to drop. Volek’ recommends the substitution of zine arsenite for 
arsenate of lead in the first two sprayings for the codling moth and 
he further states that “zine arsenite . . . may cause foliage 
injury if not properly handled. When mixed with iron sulphide 
the foliage-injuring properties are largely restrained, and several 
applications may be made [to apple]. When no iron sulphide is 
used only the first (full bloom) spraying should be applied with this 
arsenical.’”’ Gillette’ says that during 1911 zine arsenite was used 
by a number of fruit growers on the western slope and no damage 
resulted except from a single lot of the poison. He suggests that 
the zine arsenite manufactured is perhaps not of uniform quality. 
Melander® says that in his tests zinc arsenite has not caused injury 
to the foliage of apple. 


1 Better Fruit, 5, No. 8: 65-66. 1911. 

? Better Fruit, 5, No. 8: 70. 1911. 

3 Phytopathology, 1: 93. 1911. 

4 Jour. Econ. Ent., 5: 142-6. 1912. 

5 U.S. Dept. Agr. Ent. Bul. 109, pp. 538-65. 1912. 
§ Conn. State Exp. Sta. Ann. Rept. 1911, p. 358. 

7 Better Fruit, 6, No. 11: 46-47. 1912. 

8 Letter of June 19, 1912. 

® Better Fruit, 6, No. 12: 18. 1912. 
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STATION EXPERIMENTS WITH ZINC ARSENITE. 
CONDITIONS OF THE EXPERIMENTS. 


Tests to determine the effects of weather on zine arsenite and its 
safeness for use on foliage were conducted in the field while most of 
the feeding tests were performed in the laboratory under conditions 
that made it possible to observe closely the behavior of the poison 
upon the insects. The feeding tests were made by supplying sprayed 
foliage to a definite number of insects enclosed in cages. ‘The 
leaves and twigs used in most of these experiments were sprayed in 
the laboratory with an aspirator. To determine the lasting properties 
of the mixtures when exposed to weather, trees were sprayed in the 
field from which at intervals foliage was removed and fed to insects. 
If there was only a small consumption of foliage the amount of 
feeding of the insects was estimated in square centimeters, but if 
the amount consumed was large it was approximated and designated 
by such terms as moderate, extensive, ete. 

In addition to these laboratory studies, field tests were made in 
the Station nursery and orchard by spraying trees upon which the 
insects were already established, to compare the action of the poisons 
on host and parasite under out-of-doors conditions. To each fifty 
gallons of the diluted spray mixture one of the poisons was added as 
follows: zine arsenite one pound, lead arsenate (paste) three pounds, 
or lead arsenate (dry) one and one-half pounds. The zine arsenite 
contained 40.28 per ct. arsenious oxide, and the arsenate of lead 
paste 17.75 per ct. arsenic oxide.! 

Determinations were made of the solubility of zine arsenite in 
tap water, distilled water and dilute carbonated water. One series 
of analyses was conducted according to the official method employed 
to determine the water-soluble arsenic of paris green, which is done by 
shaking one gram of the sample in one thousand cubic centimeters 
of water eight times a day for ten days. The second series of 
analyses was similar to the above except that the shaking continued 
for a shorter time. The results are shown in the following table: 


1 The arsenious and arsenic oxides are not entirely comparable as they are different 
compounds and probably do not have the same toxic values. It would appear from 
the experiments described later that as an insect poison .40 lb. arsenious oxide was 
roughly equivalent to .53 lb. arsenic oxide. There are two other facts about arsenites 
in general that should be taken into consideration in view of the variable results in 
the use of zine arsenite secured by different workers: (1) Arsenites in general are 
not so stable as the arsenates; and (2) all arsenites usually retain some arsenious 
oxide so that it is difficult to obtain definite compounds. 

Through the courtesy of Dr. L. L. Van Slyke and Mr. E. L. Baker, the moisture 
determinations of the poisons were made by Mr. Otto McCreary and the analyses 
by Mr. A. W. Clark. 
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Sotusiuiry or Zinc ARSENITE AS INDICATED BY THE WATER-SOLUBLE ARSENIOUS 


OXIDE. 
Snalcay. Shaken Shaken 
ten days. | one day. | one hour. 
Per ct. Per ct. Per ct 
DU ANAREED eT Soda Se leva ahead = eee ak Dies SOU E az center 50 
AD ishilledewater ces Sas We ae Te Oe estes chy al Oe FS .62 
Warponated water, sce. eo ac eee altace eck 9.67 8.16 


The microscopic appearance of the particular lots of the two 
poisons used in these experiments was as follows: The particles of 
lead arsenate paste were non-crystalline, roughly spherical and 
ranged in size from one to three microns. The particles of zine 
arsenite were slightly elongated, the shortest diameter being about 
the same as that of the arsenate of lead. 

The materials employed in these tests were used in the following 
quantities in fifty gallons of the diluted spray: lime-sulphur one and 
one-fourth gallons of a solution testing 33° Beaumé, bordeaux 
mixture containing four pounds of copper sulphate and four pounds 
of quicklime, soap two pounds, furniture glue one pound, glucose 
twenty-two pounds and quicklime three pounds. 

The precipitation record at Geneva, N. Y., covering the period of 
July 30 to August 24, when tests were conducted in the field, is as 
follows: 


Rainfall 

Date. in inches. 

ci ROU 53) Ie SEL Ati dl ec Sc en .06 

I \Uieye Oe NO g AE AP es Coie a3 07 

ERED Seta as tee eye Se .03 

EG Ween he fer Ate ete Ie .08 Total to Aug. 7, .24 inches. 

Ch. ol TU Ole ard eae en Pea Na 44 

SEPA AE PAS a eeh Sa ER, 5 .08 

SPR Mies tik. eRe Ser seieee is .07 

Be Set ag taree Sehy tats aes 65 

oC ore ae se ces ae eee 24 

Chee PADS Seles berets ni ewns a ares Pa eset 04 

OSA IE SS 2 | Ya oe ee .03 
BORIS Sa Tena Ss eae ede .09 Total to Aug. 24, 1.88 inches. 


LABORATORY FEEDING TESTS. 


Test No. 1, with Lina scripta.— This test was designed to deter- 
mine the effects of zinc arsenite and arsenate of lead with and without 
molasses. The beetles were confined in cages and supplied with 
gxaved willow foliage. The observations were continued for nine 

ays. 
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Results.— There was no marked difference in the speed of action 
of the different combinations with the exception of the zinc arsenite 
and molasses. With this preparation 60 per ct. of the beetles 
succumbed within twenty-four hours, while with the other mixtures 
no insects died until the second or third day. After this period 
usually one or two of each lot would be found dead every day. A 
moderate amount of feeding occurred during the first twenty-four 
hours, then the beetles ceased to feed and remained inactive, as if 
hibernating, until death ensued. 

Test No. 2, with Mamestra picta.— In this test, the purpose was 
to determine the effects of zine arsenite and lead arsenate alone or 
in combination with either sugar, soap or glue. As the insects had 
been taken on cabbage, seedlings of this plant were used as food. 
The observations were continued for four days. 

Results— No appreciable difference was detected in the rate of 
action of the arsenicals on this species. It should be mentioned 
that neither sugar, soap nor glue influenced materially the effective- 
ness of the poisons. The toxic properties of the zine and sugar 
combination were shown in twenty-four hours by the death of one 
larva, while the poisonous effects of the other mixtures were not 
apparent until forty hours. Notwithstanding these differences at 
the start, all the combinations were practically of equal effectiveness 
at the expiration of four days. 

Test No. 8, with Hyphantria cunea, was made to determine the 
comparative values of the following combinations: lead arsenate, 
paste, with water, soap, glucose and glue; lead arsenate, dry, with 
water, bordeaux and lime-sulphur; and zinc arsenite with water, 
bordeaux, lime-sulphur, soap, glucose and glue. Trees in the nursery 
were sprayed with these mixtures and on the same day some foliage 
of each was brought to the laboratory and fed to the caterpillars. 
The rate of action of the different mixtures and the relative con- 
sumption of food is indicated in Table I. 

Results.— Attention is called in this experiment to the similarity 
in action of the poisons and the irregular amount and character of 
feeding. However, considering both the appearance of the cater- 
pillars at the end of the test and the number killed, there is a slight 
difference in favor of the zinc combinations. The maximum feeding 
occurred with zine arsenite, zine arsenite and glue, and lead arsenate 
and glucose. The minimum amount of foliage was consumed where 
mixtures of lime-sulphur or bordeaux with either poison had been 
applied. These results indicate a greater repellent action by the 
last-named combinations. This repellent property was apparent 
also in the manner of feeding, for check larve fed from the upper 
surface, leaving the lower epidermis intact; while, as will be noted 
in the table, the larve in some experiments fed only from the under 
surface or ate holes in the leaf, consuming both the upper and lower 
epidermis. 
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Test No. 4, with Hyphantria cunea, was designed to determine 
the insecticidal values of mixtures after three days’ exposure to 
weather. The sprays applied were lead arsenate, paste, with water, 
bordeaux, lime-sulphur, soap and glucose; and zine arsenite with 
water, bordeaux, lime-sulphur, soap, glucose and lime. ‘Trees in the 
orchard were sprayed on Aug. 14 and on Aug. 17 foliage was removed 
from the trees and fed to insects. The rate of action of the mixtures 
and the extent of feeding are shown in Table II. 

Results.— There was very little difference in the rate of action of 
the poisons except when arsenate of lead was used in combination 
with lime-sulphur or glucose. These proved less effective, although 
the amount of foliage actually consumed was greater than with the 
other lots. This suggests that during the interval of three days’ 
exposure the mixture of lead and lime-sulphur had lost some of its 
effective properties. 'The minimum feeding occurred when arsenate 
of lead was used alone or with bordeaux, and when zinc arsenite 
was used with lime or bordeaux mixture. 

Test No. 5, with Hyphantria cunea.— This test is identical with 
No. 3 except that the sprayed trees were subjected to the weather 
for eight days. The trees were sprayed July 30 and the foliage fed 
to the insects on Aug. 7. As will be seen from the weather record, 
page 6, there occurred in this interval four showers aggre- 
gating, 24 inch. 

Results.— All the sprays were still effective as insecticides, though 
the glucose with lead arsenate had lost some of its poisonous prop- 
erties. In the eight days’ exposure there was a partial loss of 
the repellent action of some sprays and generally much more feeding 
than in test No. 3. The minimum feeding occurred with lead 
arsenate and glue and with the combinations in which soap and 
bordeaux were used. The area of leaf surface consumed was at 
least three times greater with mixtures containing lime-sulphur than 
with mixtures containing bordeaux, which is a marked contrast to 
what occurred in Test 3. This indicates, as did other tests, that 
lime-sulphur loses its repellent properties sooner than the sprays 
that contain soap and bordeaux mixture. The maximum feeding 
occurred where either lead arsenate or zine arsenite was used alone 
or in combination with glucose. . 

Test No. 6, with Hyphantria cunea.— This is similar to Nos. 3 
and 5 except that the sprayed foliage used in this feeding test had 
been exposed to the weather for twenty-five days. The trees were 
sprayed July 30 and the foliage brought to the laboratory Aug. 24. 
The sprayed foliage used in this experiment had been subjected 
to the washing action of 1.88 inches of rain from twelve showers 
occurring during the interval. 

Results — The combinations that were still distinctly effective were 
those in which glue and bordeaux were used and the zine arsenite 
and soap mixture. On the contrary, zinc arsenite, lead arsenate, 
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zine arsenite with lime-sulphur and the combinations with glucose 
lost their effectiveness. The precipitation had washed off the 
evidence of spray from the foliage in all except the bordeaux treat- 
ments, which was correlated with more extensive feeding by the 
insects. This feeding was most abundant where glucose, lime- 
sulphur and lead arsenate were used, while the minimum feeding 
occurred with the bordeaux combinations and with the glue and 
lead arsenate and the soap and zinc arsenite. 


FIELD FEEDING TESTS. 


Some tests were made in the field to compare the effectiveness 
of zine arsenite and arsenate of lead for the spiny elm caterpiller 
(Vanessa antiopa) and the larve of the willow beetle (Lina scripta). 

Results — The shape and size of the trees upon which the beetle 
larvee were feeding prevented actual counts of the insects, but as 
near as could be determined the time required for effectiveness 
was practically the same for the two poisons, there being a lapse 
of four days before all the larve died. Opposed to this the results 
with the Vanessa larve were quite striking. The spiny elm 
caterpillars on the trees sprayed with zinc arsenite were all dead 
within twenty-six hours, at which time the insects on the tree sprayed 
with arsenate of lead showed no outward effects of the poison, 
though all succumbed in a period of four days. The experiments 
with the Vanessa larve were repeated in the field and in the 
laboratory with similar results. 

Two explanations are suggested to account for this difference in 
the action of the poisons: First, that the zinc arsenite may be more 
soluble than the lead arsenate in the digestive secretions of these 
particular insects and that more time is required for the lead than 
the zinc poison to exert its toxic properties in the body. Second, 
that in drinking from the globules of spray as larve were observed 
to do, more of the zinc on account of its lower specific gravity ! is 
actually conveyed into the digestive tract of the insects. 


DISCUSSION OF RESULTS. 


EFFECTS OF THE POISONS ON THE INSECTS. 


In the experiments in which the treated twigs were fed to the 
insects as soon as the spray on the foliage had thoroughly dried, 
the effects of the two poisons were generally similar, although there 
was a slight difference in favor of the combinations containing zine 
arsenite, which were quicker in action. The only marked difference 
between the two arsenicals as regards speed of poisoning was noted 


1 Mont. Exp. Sta. Bul. No. 86. 
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when caterpillars were on the foliage at the time of treatment or 
placed on the tree when the leaves were still wet with the spray 
mixture. In this case applications of zine arsenite showed their 
deadly effects upon the caterpillars much sooner than those con- 
taining lead arsenate. 

As a rule the insects on freshly-sprayed foliage ate only one meal 
and thereafter fed very little until death ensued or the experiment 
was concluded. In all cases the amount consumed in the initial 
meal was greater with the check than with any of the sprayed plants, 
indicating that either there was a reaction by the insect to the poison 
or that the spray possessed distasteful or repellent properties. In 
the tests in which foliage that had been exposed to the weather 
was fed to insects the period of feeding was more extended, depend- 
ing on the interval between treatment and the feeding of the insects. 
The caterpillars which were given foliage that had been exposed for 
twenty-five days fed voraciously for three to six days before the 
poison became effective.! 


EFFECT OF WEATHERING ON EFFICIENCY OF SPRAYS. 


The effects of weather on the insecticidal properties of appli- 
cations of the poisons are shown in Tests 3, 4, 5 and 6. The period 
of exposure of the sprayed foliage was three hours, three days, 
eight days and twenty-five days respectively. See Chart I, (p. 16). 

All sprays were practically equal in effectiveness when first ap- 
plied, but exposure to weather tended to reduce their insecticidal 
properties. In these experiments the preparations that contained 
bordeaux, soap or glue in combination with either of the poisons 
and the lime-sulphur combined with dry lead arsenate continued 
effective as insecticides for twenty-five days. Zine arsenite or 
arsenate of lead alone or with glicose ceased to protect the foliage 
from insects at the conclusion of this period. 


1 The effect of arsenic upon the higher animals and man depends upon the size and 
form of the dose administered and the condition of the subject. According to Blyth 
(Poisons: Effects and Detection, pp. 494-5438. 1884) a large dose results in an acute 
case. The symptoms usually appear within an hour and may be accompanied by 
vomiting and diarrhcea, death following in from 3 to 24 hours. The symptoms 
resulting from a milder dose are much the same, though death may not occur for a 
longer period. Where the dose is very mild the ordinary vomiting and purging are 
much suppressed and instead jaundice, narcotic sleep or partial paralysis may result. 
These symptoms may be followed by death or the subject may recover after an illness 
varying from a few days to several months. The behavior of poisoned animals 
corresponds very well with that of the insects under observation. The caterpillars 
which were supposed to have received a large dose were affected with a severe diarrhcea 
and died within 20 to 30 hours. Some individuals were apparently affected more 
than others, judging from the interval between feeding and death. In other tests 
the insects became inactive, some ceased to feed, others would nibble here and there 
until death ensued; while many of the larve after one meal of poisoned foliage showed 
symptoms of starvation, becoming less active, with an apparent drying of the body. 
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All of the sprays were distinctly repellent at first. On exposure 
to weather some sprays lost their distasteful or repellent properties 
much sooner than others. The mixtures containing bordeaux, soap 
and glue were repellent to the end of the test, covering a period 
of twenty-five days. As opposed to this the poisons when used 
alone or with lime-sulphur lost their repellent properties by the 
end of the period. The loss of the distastefulness of the mixtures 
that contained lime-sulphur is to be noted as they were the most 
repellent at the initiation of the test. Lead arsenate and glucose, 
which was the least repellent of all the combinations used, soon lost 
its ae ae properties when the foliage was subjected to the 
weather. 


SAFENESS OF ZINC ARSENITE FOR USE ON FOLIAGE. 


The purpose of these tests was to determine the safeness of zinc 
arsenite for use on foliage and its usefulness when combined with 
other sprays. Apple, pear, plum and peach trees in the Station _ 
nursery and individual trees of the dwarf orchard were used. Zinc 
arsenite was applied to five acres of grapes in the region of Fredonia 
by Mr. F. Z. Hartzell of the Chautauqua Grape Laboratory of the 
Station. Applications to elm and willow were made in a local 
nursery and several sprayings were made in a large basket-willow 
plantation at Lyons, N. Y. 


EFFECT ON APPLE FOLIAGE. 


Errects on AppLr Fourace or Leap ArsENATE AND Zinc ARSENITE ALONE AND 
IN COMBINATION WITH OTHER MATERIALS. 


Lead arsenate, paste..... Waters). 22... No injury. 
4 OS MM Ns cde Lime-sulphur.... No injury. 
4 $A ee Be tetenagst Bordeaux....... No injury. 
“ Occ OAD sal aseisnios No injury. 
“ Ce ores Glucose........ Slight marginal burning. 
Zinc arsenite, dry........ Water te ciaece Slight marginal injury. 
“ Mcjeqiy iitstateneds Lime-sulphur.... Very slight spotting of foliage. 
“ Shey Fara isck Bordeaux....... No injury to healthy foliage. 
¢ Steg sentels cys SOSD Crs «..kaee Injury slight, confined to margins and 
points of injury. 
ad oY. aniek. oe Ghucoséwai «css Injury moderate to severe. 
‘ Ma Want steak Timers. farts 48 No injury. 
Lead arsenate, dry....... Water.......... No injury. 
‘ Sony Pit pece: Seis Lime-sulphur.... No injury except to broken leaves. 
F: S wyouss-teH Bordeaux....... No injury. 


It is to be noted that no injury to apple foliage resulted from the 
use of arsenate of lead alone or in combination with bordeaux or 
lime-sulphur, or from zine arsenite with lime or bordeaux. Zine 
arsenite alone or in combination with soap, glucose or lime-sulphur 
caused more or less injury. Zine arsenite caused spotting of the 
leaves and injury about the margins. The spotting did not appear 
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until several days after treatment but was evident in twelve days, 
at which time the worst injured leaves had turned yellow. With 
zine arsenite and lime-sulphur the same type of burning was present 
but to a less degree while in combination with glucose the injury 
was severe. 


EFFECT ON GRAPE FOLIAGE.* 


Test No 1.— On June 22 ten vines were sprayed with zine arsenite 
at the rate of six pounds of the poison to one hundred gallons of 
water. By July 26 there was severe burning of foliage and fruit. 

Test No. 2.— On June 24 ten vines were sprayed with six pounds 
of arsenite of zinc and two gallons of molasses in one hundred gallons 
of water. Foliage and fruit showed severe burning by July 26. 

Test No. 8— On July 12 one acre of grapes was sprayed, using 
zine arsenite two pounds, molasses two gallons and water one hun- 
dred gallons. In two weeks injury was shown similar to that in 
the preceding tests. 

Test No. 4.—On July 138 one acre of grapes was sprayed using 
two pounds of zine arsenite to one hundred gallons of bordeaux 
mixture (formula 8-8-1000). No injury resulted. 

Test No. 5.— One acre of grapes was sprayed July 15 using two 
pounds of zine arsenite to one hundred gallons of water. Injury 
was apparent within a week. 

Test No. 6.— On August 16 a vine was sprayed with zinc arsenite 
two pounds, lime one-half pound and water one hundred gallons. 
No injury resulted. 

The weather during the period of June 22 to July 12, the dates 
of the preliminary tests and the field experiment, was dry and hot, 
but after July 15 there was considerable rain and cool weather; 
so that the results noted above indicate that wet weather favors 
injury to the foliage by this poison. From June 22 to July 14 the 
average mean temperature was 73.1°, with a maximum of 91° but no 
rain. From July 15 to 25 the average mean temperature was 66 
with a maximum of 83°. Rain fell on the 15th, 18th, 21st, 24th 
and 25th; 1.33 inches falling during this time. 

Results—— Zine arsenite when used alone or in combination with 
molasses caused severe burning of fruit and foliage of the grape. 
In these tests the injury was not apparent for a period varying 
from one to three weeks. Zinc arsenite when used in combination 
with lime or bordeaux mixture caused no injury to the foliage. 


OTHER TESTS OF ZINC ARSENITE ON FOLIAGE. 


In a few other preliminary experiments the results are as follows: 
A slight marginal injury occurred to the foliage of pear and plum. 
Peach leaves were severely scorched. Zinc arsenite caused no 


* These tests were made and reported by F. Z. Hartzell, Associate Entomologist. 
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injury to the foliage of elms or to potatoes and cabbage. Willow 
leaves were only slightly spotted. 


CONDITIONS THAT ACCOMPANY THE INJURY TO APPLE AND GRAPE 
FOLIAGE. 


Attention is called to several of the above mentioned observations 
regarding the injury to foliage. The burning was prevented by lime 
and was increased by the addition of molasses. It did not occur 
immediately following the application of the poison, but only after 
several days; and then apparently it was favored by wet weather. 
As noted by Hartzell in the experiments on grape foliage, zinc arsenite 
when combined with lime or bordeaux mixture caused no injury. 
The same is true in the tests on apple foliage. The lime would 
function as an absorbent of carbon dioxide and would also unite 
with any soluble arsenic present, forming calcium arsenite. 

The occurrence of the injury during wet weather points to leach- 
ing of the arsenic as a contributory cause. But the low water- 
solubility of zine arsenite, namely, one per ct. at a dilution of one 
to one thousand by weight, together with the fact that several 
days are required before the injury occurs, would indicate the neces- 
sity of some solvent other than water or that the compound is altered 
chemically before the burning takes place. The only suggestion in 
these tests as to the cause for the injury to the apple and grape 
foliage by zine arsenite is the ease with which the material enters 
into solution in dilute carbonic acid. It is generally assumed that 
due to the process of respiration, carbonic acid is present at times 
in small amounts on the leaf surface. It is possible that the com- 
bined action of the wet weather and the solvent properties of the 
carbonic acid are partly responsible for the damage. 
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THE INFLUENCE OF TEMPERATURE AND 
MOISTURE IN FUMIGATION.* 


W. J. SCHOENE. 


SUMMARY. 


This bulletin discusses a series of fumigation tests with cater- 
pillars of the brown-tail moth (Euproctis chrysorrheea Linn.), which 
were influenced by temperature and humidity. 

A greater number of caterpiliars survived the fumigations made 
at low temperatures than at higher temperatures; also fumigations 
made under humid conditions were uniformly more destructive to 
the larve than tests that were conducted in a relatively dry air. 

It is suggested that the differences in the results referred to above 
and the unusual resistance of the caterpillars to fumigation are due 
largely to the conditions incidental to hibernation, viz., the reduced 
moisture content and comparative inactivity of the insects. 


INTRODUCTION. 


Nests of the brown-tail moth were discovered about January 4, 
1969, upon imported seedlings in several of the local nurseries, and 
during succeeding weeks thousands of them were secured upon similar 
stock in this and other nursery centers of the State. Seedlings carry- 
ing nests were destroyed as soon as detected, but as the examination 
of the shipments progressed it was observed that many of the nests 
were broken, thus permitting the hibernating caterpillars to be 
scattered promiscuously among the trees. The question then arose 
as to the most effective means of disinfecting the shipments in addi- 
tion to destruction of trees bearing winter nests. As the nurserymen 
were equipped with fumigation plants and were familiar with the use 
of hydrocyanic acid gas, fumigation was suggested. Preliminary 
tests by this process failed to kill the hibernating caterpillars at 
ordinary strengths and at the request of Dr. Raymond A. Pearson, 
then Commissioner of Agriculture, this Station undertook to deter- 
mine the conditions which rendered fumigation ineffective. In this 
work it soon became apparent that temperature and humidity were 
important factors, and it is desired in this bulletin to call attention 
to the role played by these two factors under the peculiar conditions 
in which fumigation was attempted. 


* Reprint of Technical Bulletin No. 30, July, 1913. 
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SOME REFERENCES TO MOISTURE AND TEMPERATURE 
IN FUMIGATION. 


Lowe and Parrott! found in their fumigation experiments for the 
San José scale that the strength of gas uniformly effective during the 
spring, namely, .18 gram potassium cyanide per cubic foot, was 
wholly ineffective when the tests were made during the winter. 
Johnson? calls attention to some of the effects of temperature and 
moisture in fumigation. He especially mentions the increased 
injury to the plant when fumigations are made at high temperatures. 
He also states that, in the fumigation of nursery stock, the plants 
should be dry previous to treatment.? In speaking of the prepara- 
tion of the greenhouse he says: ‘‘ The room should not be fumigated 
immediately after the plants have been sprinkled or watered.’’ 
Townsend?’ has shown that the presence of moisture is very important 
in the fumigation of seeds. In his tests moist seeds absorbed the 
eyanide gas which injured the germinating qualities and rendered it 
unfit for food; while the dry seed was unaffected. Hinds and Turner® 
in a series of experiments with the rice weevil (Calandra oryza L.) 
found that carbon di-sulphide at the rate of 5 lbs. per 1000 cubic feet 
was effective when the work was done at a temperature above 70° F., 
while fumigation work done at temperatures ranging below 60° 
appeared to be largely ineffective. The moisture factor was taken 
into account in these experiments, but Hinds says ‘‘ we have not 
found as yet that moisture has anywhere near the same importance 
as temperature ”’. 

In connection with the fumigation of citrus fruits in California, it 
has been generally assumed that if the work is carried on while the 
trees are damp injury to the foliage may follow. Penny’ found in his 
studies that moisture on the leaves absorbed gas during the fumiga- 
tion, though Gossard’, Morrill? and Woglum” assert that the presence 
of moisture on the foliage is not important as affecting the results. 


1N. Y. Agr. Exp. Sta. Bul. 202, p. 206. 1901. 
2 Fumigation Methods, New York. 1902. 


6 Jour. Econ. Ent. 3:47. 1910. 

7 Del. Agr. Exp. Sta. 12th Rept., p. 212-237. 1900. 
8 Fla. Agr. Exp. Sta. Bul. 67, p. 648. 1903. 

9U.S. Dept. Agr. Ent. Bul. 76:12-14. 1908. 
10U.S. Dept. Agr. Ent. Bul. 90:68-69. 1911. 


346 Repvorr OF THE DEPARTMENT OF ENTOMOLOGY OF THE 


METHODS. 


At the time the work was planned, no data were available regarding 
previous efforts to kill hibernating larvee of the brown-tail moth by 
fumigation. There were, however, conflicting rumors regarding the 
success or failure of certain preliminary experiments conducted in 
this and other states. The writer inferred that most of the prelimi- 
nary tests would be conducted in the laboratory while in many 
nursery establishments the fumigatorium is out-of-doors. To avoid 
confusion regarding the particular conditions under which the work 
was done a number of fumigators were arranged so that the work 
could be carried on at different temperatures. The experiments 
herein described include only those made with larvze that had been 
separated from the nest. The method followed was to dissect the 
caterpillars out of the nest, and place them on a cheesecloth-covered 
wire frame. The container was placed near the center of the fumi- 
gatorium during the pericd of treatment. An arrangement to effect 
the combination of the chemicals after the closure of the fumigator 
was used in practically all tests. Following fumigation the con- 
dition of the larvee was noted and the receptacle carrying the cater- 
pillars placed under a bell jar, so that they might be kept under 
observation, other examinations being made during the next two or 
three days. If at any time subsequent to fumigation an individual 
showed signs of life it was counted as alive. The fumigators, which 
were designated by letters, are briefly described as follows: 


A — Cubie contents 3.53 feet. A wooden box, made of tongued and grooved boards. 
Heavily coated on interior with hard paraffin. 


B— Cubic contents 21.2 cubic feet. A wooden box lined with two thicknesses of 
glazed paper. 


C — Cubie contents 31.5 cubic feet. Made of tongued and grooved material and 
lined with two thicknesses of building paper. 


D — Cubic contents 17.6 cubic feet. Made of wood and coated on the interior with 
paint and shellac. 


Bell jar.— Cubic contents 648.62 cubic inches. Made dark by means of a metal 
cylinder. 


FUMIGATION EXPERIMENTS. 


In addition to preliminary work using glass fruit jars, and some 
final checking up in which one of the large nursery fumigatoriums 
was employed, more than a hundred separate experiments with 
insects were made. Besides these, numerous experiments were 
carried out to determine the effects of similar charges of gas on the 
various kinds of seedlings. The experiments with caterpillars have 
been classified according to the amount of cyanide used per cubic 
foot in each fumigation. For the purpose of discussing the effects 
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of humidity and temperature, only the fumigations at .3 gram per 
cubic foot will be considered. The work as a whole is briefly sum- 
marized as follows: 

Tests at .15 gram per cubic foot.—Thirty tests ranging in time 
from one to sixteen hours. Of the fumigations ranging from one 
to four hours none were effective, while some of the experiments of 
four to ten hours’ duration were effective in that all of the cater- 
pillars were killed. The tests of sixteen hours’ duration were all 
effective. 

Tests at .2 gram per cubic foot.—Five fumigations ranging in dura- 
tion from three to fifteen hours gave results similar to those above. 
Tests at .8 gram per cubic foot—To be discussed fully later. 

Tests at .6 gram per cubic foot.—Twenty-five fumigations ranging 
in duration from one to five hours. Of the fumigations lasting one 
hour none were effective, those of one and one-fourth partially, and 
those lasting four and five hours entirely effective. 

Tests at .75 grams per cubic foot—Three fumigations of one hour 
duration at temperatures of 33 to 70 degrees, all larve killed. 

Tests at .9 gram per cubic foot.—Three fumigations of one hour 
duration ranging from 24 to 70 degrees F., the test at 24 degrees F. 
wholly ineffective. 


TESTS WITH .3 GRAM OF CYANIDE PER CUBIC FOOT. 


Description.— These consist of thirty-eight separate fumigations, 
that ranged in duration from one to sixteen hours. The number of 
individuals included in each test depended upon the number avail- 
able at the time the test was made, at least ten larvee being used in 
each experiment. The temperature was noted at the beginning and 
end of each fumigation and the average of these readings was taken 
as the temperature of the test. The condition of humidity was 
secured by the use of a sling psychrometer. The readings were taken 
frequently until the range of humidity surrounding each fumigator 
was learned, and from time to time during the course of the work. 

Discussion.— By a study of the data in Table I, opposite, it will 
be noticed that the fumigations made at low temperatures are least 
effective as judged by the numbers surviving treatment. This 
diiference is apparent by comparing individual fumigations or by a 
mass comparison of the data. It will be seen that, of twenty-seven 
fumigations ranging in time from one to four hours and at tempera- 
tures above 59 degrees F., ten were successful in that all the insects 
were killed. Opposed to this, six fumigations ranging in time from 
one to five hours at temperatures of 48 degrees or less were all unsuc- 
cessful. By combining the results of comparable experiments, we 
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TaBLE J.— Fumication or Larva at .3 Gram PER Cusic Foor. 
Tests made during January, February and March, 1909, at Geneva, N. Y. 


CONDITION OF 


Nias TEMPERATURE 
ber Fum- Location and Humipiry Dura- Number 
of igator of ss S|) tm |) AoA | Pee 
test. used. fumigator. De- Rel- of larvee | surviv- 
Dry |pression| ative | test. ing. 
bulb. | of wet | humid- 
bulb. ity. 
egs. | Degs. | Perct.| Hrs. 
eae CM: IBAIM sarees 46 2 86 1 12 8 
De TALE Museum 693 133 413 1 10 7 
ahee Bisep he ce Greenhouse (23 3 86 1 10 1 
Lee Nae UNCER PENS alban bis canb ah 11 23 21 
ee | Ne ES aca Museum... 52 (IO) Fal saree 11 14 1 
Ga Aves. . Museum... 59 (iO) ie 14 30 10 
hike (ARS Museum... 60 GO) ges nee 13 15 6 
Soe PATA. psturnes Museum... . 653 135 393 1} 20 2 
Oi Greenhouse. 673 5 (Dz 13 15 3 
Oe B Greenhouse. 68 (Gs | ees 1} 16 0 
ia B........] Greenhouse. 70 (6) leone 13 17 2 
Den Be Apts ot Greenhouse. 70 (O) 9 So see 14 13 0 
Bor B........] Greenhouse. dal 3 86 13 20 0 
Ae B Greenhouse. TOM (6) oll tent tee ii 20 0 
ope eee cee) Greenhouses 75 (GO) Ale aaeee 14 30 0 
IG. =| Bapeess. 2 | eGreenhouse: SOvieks Asides 13 18 7 
il Pforsteccl lt oer ctacanal bal Stills: ola wie LGA fice cc call ore 2 18 18 
13 ie (AAs Pt hy: Museum... . 64 17 22 2 16 15 
10R AU ae Museum. 4. 61 10 49 2, 25 18 
2 B Greenhouse. 76 10 59 2 30 20 
Pies Ae ee te |e VLLIGeUIINIeE 60 10 48 3 10 6 
22. ra Beehcre Greenhouse. RO CU. eee 3 10 3 
23....| Bell jar...| Laboratory . AU le actoroes alle cae eae 3 10 0 
2A At .. 2 CARSs joes. ||| Laboratory: AO eee UU he ea: 3 14 2 
25....| Bell jar...) Laboratory . AO ane ede S| Parapet 3 16 0 
DS a 04) Pore ate Museum... . 673 63 69 3 20 2 
Die Pee AG See Laboratory . 66 12 44 4 20 2 
OAS ITAL teers Laboratory . Oleg set: tall cet: 4 10 0 
29....| Bell jar...) Laboratory . CALA eR i ae 4 10 0 
B0he a4| Basco... | (Greenhouse: 68 2 SO 4 23 1 
31....| Bell jar...| Laboratory . AU) Pacelli Sols te 4 20 0 
32. A........| Museum.... MOEN, SOE: 4 20 5 
BBR A: .| Cem yurene Barmenreee SAA ery ace MMe te 5 10 3 
DA Gok oes tey ie ny eras | PAUL ULCER kek 2. AE eeaer cent ee, Soe 3 5 10 9 
Sopa bell alee | peNcuiGe ee oe Asal caret amen 5 19 2 
BONE, ot PA, Museum.... 723 53 75 6 20 0 
ee ee | Ae ete ea Museum... . 67 4 890 10 20 0 
38....| B.........|) Greenhouse. G5ailneey: ae ae 16 24 0 


* Wet bulb reading not taken. The figures in parentheses are based on temperatures 
taken during other tests, (10) represents the minimum of the various wet bulb temper- 
ature in the museum and (6) the maximum of the wet bulb readings in the greenhouse. 
The conditions of humidity were determined by means of wet and dry bulb thermom- 
eters and a sling psychrometer. 
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secure the data in Table II, which are so chosen that the effects 
due to moisture are nil and the general percentages represent differ- 
ences due mainly to temperature. 


TaBLe II.— Comparison oF Fumications Maps at TEMPERATURES HIGHER THAN 
59° F. anp Lower THAN 49° F. 


Cyanide used at .3 gram per cubic foot. Data Selected from Table I. 


SUMMARY OF SIx Fumications MapE | SUMMARY OF TWENTY-ONE FUMIGATIONS 
AT TEMPERATURES Less THAN 49° F. Mabe at TEMPERATURES ABOVE 59° F. 
Number Hours Number Number Hours Number 
of of of Number of of af Number 
peat fumiga- hie survived. tenk fumiga- ee survived. 
q tion 5 tion 
eee a! 1 12 8 2-3 1 20 8 
(arg 13 23 21 7-15 1} 176, 23 
1|7/ae eae ee 2 18 18 | 18-20 2 71 53 
ap} Oey GUE a 39 14 | 27-32 4 103 8 
HPotals : sew ey: 92 61 Totalk <5, ayen 307 92 
Survived, 66 per ct. Survived, 25 per ct. 


In Table II, it should be noted that in six fumigations ranging in 
time from one to five hours at temperatures less than 49° F., sixty- 
six per ct. of the caterpillars survived, while of twenty-one fumiga- 
tions ranging in time from one to four hours at temperatures above 
59° F., only twenty-five per ct. survived. 

Even more striking are the effects of moisture, as will be seen by 
reference to Table III. These experiments, made under tempera- 
ture conditions that were very similar, show that only three per ct. 
of the larve survived when the air was moist as opposed to fifty-six 
per ct. when the air was dry. In addition, five of the eight fumiga- 
tions made under moist conditions were entirely successful in that 
all of the insects were killed, while none of the eight tests made in a 
dry atmosphere resulted in the death of all the caterpillars. 

Of most interest in this connection is the combined influence of a 
humid atmosphere and a high temperature as compared with the 
opposite condition. The data at hand do not afford comparable 
experiments sufficient in number to make a comparison on this basis. 
But by an examination of the whole table the combined effect of 
temperature and moisture may be noticed. Of the twenty-five 
failures recorded in Table I, that is, experiments in which some of the 
larvee survived the treatment, five were at a temperature lower than 
seventy, five were in a relative dry air, and six were made at both low 
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temperatures and in a dry atmosphere. Of the eleven successful 
fumigations recorded in Table I—i.e., all larvee killed —seven were 
in a moist air at a temperature above 67° F. and the other four at a 


temperature of 70°. 


Tasie IIJ.— Errect or Moisture ON THE PERCENTAGE OF CATERPILLARS KILLED. 
Data taken from Table J. 


EXPERIMENTS MADE IN AN ATMOSPHERE EXPERIMENTS MADE IN AN ATMOSPHERE 
SHowInG A DIFFERENCE BETWEEN WET SHowING A DIFFERENCE BETWEEN WET 
AND Dry Bus or 10 To 17 DEGREES. AND Dry BuLs or 3 To 6} DEGREES. 
Number | Temper-| Hours Number| Temper-| Hours 
of ature of Bausabiex Number of ature of Number Number 
exper- of fumiga- ies es survived.| exper- of fumiga- I mes ice survived. 
iment. jexposure.| tion. J iment. |exposure.|_ tion. ¥ 
Degs. F. Degs. F. 
DS he eaten 694 1 10 if, Seeorc 724 1 10 1 
De eres 52 1i 14 d, Os 674 1} 15 3 
es 59 1i 30 LOR OR eet 68 1} 16 0 
atten cree 60 1; 15 oa bee Wi Le EAS 70 1} 17 2 
ce ade 65} 1} 20 2 2 ary 70 1} 13 0 
Seno ere 64 2 16 1 Rs foal bat I eee ral 13 20 0 
TOE Ae 61 2 25 PSs) ha a 75 1} 20 0 
20 70 2 30 PAU S| hus Seniesa 75 1} 30 0 
Av. temp. 632 160 89 Av. temp. 644 141 4 
Survived, 56 per ct. Survived, 3 per ct. 


THE RESISTANCE OF THESE INSECTS TO FUMIGATION 
AND THE EFFECTS OF VARIATIONS OF TEMPERATURE 
AND MOISTURE ON THIS CONDITION. : 


The insects were in a state of hibernation, which is without doubt 
the cause of this peculiar resistance to the poison. By hibernation 
we understand that the insect is in a resting state and the water 
content of the body is reduced." In the caterpillar the openings 
to the body are mouth, anus and spiracles. The spiracles are the 
exterior openings to the trachee, ramifying tubes in the body, that are 
filled with air and other gases. The air in the trachezx is separated 
from the blood by the moist membrane of the tracheal wall. In 
respiration the air passes through the spiracles into the trachez from 
whence the gases diffuse through the moisture in the membrane into 
the fluids of the body cavity. The movement of the cyanide gas 
into the organs of respiration is similar to that of oxygen. In a 
dormant insect it enters the trachez largely by diffusion, while in an 
active specimen, the gas is drawn in by the movements of the seg- 


Tower, W. L. An Investigation of Evolution in Chrysomelid Beetles of the 
Genus Leptinotarsa, Carnegie Institution, Washington, D.C. No. 48,p.245. 1906. 
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ments.” Hydrocyanie acid gas differs from oxygen in its strong 
affinity for water and greater solubility. Briefly, the amount of gas 
that an insect can take into its tissues in a given time depends upon 
the movement of gas through the spiracles and the condition of the 
tracheal wall with reference to moisture. 

Temperature.— Changes in temperature very probably affect the 
hibernating animal in several ways, but of most importance in this 
connection is the rate of metabolism and the resulting reflex move- 
ments. With many species of animals and plants the effect of 
temperature changes has been observed.” It has been found that a 
rise in temperature is accompanied by an increase in the rate of 
respiration. It continues to increase as the temperature rises, until 
the injurious action of the high temperature becomes manifested by a 
decrease in the respiratory activity. This change in the rate of func- 
tion of the protoplasm certainly has some bearing on the quickness 
of action of the gas but is probably not so important in affecting the 
action of the poison as are the reflex movements that result from the 
increase in temperature. The caterpiliar has no breathing apparatus 
other than the bellows-like movement of the segments. As long as 
the caterpillar was quiet the gas could only enter by diffusion, but 
when the caterpillar begins to crawl there is a pumping action that 
greatly hastens the movement of the gas. The supply of cater- 
pillars used in these experiments was kept at a temperature of thirty- 
five to forty-five degrees. While the insects were held at a low tem- 
perature they remained quiet, but when raised to seventy degrees or 
higher they were stimulated to crawl. It appeared in these experi- 
ments that much of the difference in the results of the work at dif- 
ferent temperatures was due to the movements of the caterpillars. 

Moisture.— Changes in the moisture content of plants and lower 
animals are correlated with changes in the rate of metabolism. This 
is very evident in seeds, and Kolkwitz'* has shown that proportional 
amounts of carbon dioxide are excreted by seeds having different 
amounts of moisture. With certain low forms of animal life, such 
as rotifers, tardigrades and nematodes, continued loss of moisture 
produces a desiccation-rigor, during which metabolism proceeds at a 
very low rate.’ Asmentioned above, the phenomena of hibernation 
of insects, which is a condition of reduced activity, have been 
observed in some species to be accompanied by a relatively low mois- 
ture content. If an insect is placed in dry air it will lose moisture,’ 
and we have determined that a fly pupa will absorb or lose moisture, 
depending upon its water content and the humidity of the surround- 


2Sharp, David. Cambridge Nat. Hist. Vol. V, p. 130, 

13Davenport, C. B. Experimental Morphology. Part I, p. 225, 1897. 

“Jost. Plant Physiology, Ox. Ed. p. 341. 1907. 

1 Davenport, C. B. Experimental Morphology. Part I, p. 60. 1897. 
ma P. Experimental Entomologische Studien. Zweiter Band. pp. 53- 
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ing atmosphere. Thus the percentage of moisture may vary, which 
might alter the rate of metabolism, but this could not seriously affect 
the respiration of the caterpillars under discussion until they had 
been in the changed atmosphere long enough to absorb perceptible 
water, which would not occur in the interval of fumigation. The 
caterpillars used in these experiments were in a hibernating condition 
and hence probably low in body moisture. If the insect gained or lost 
moisture, a part of this interchange would take place through the 
walls of the trachee. This might be very important in altering the 
effect of the hydrocyanic acid gas, for the poison enters the system 
mainly by dissolving in the moisture of the tracheal wall. It is pre- 
sumed that the tracheal wall of an insect with a low-water content 
would be in a dried condition as compared with that of a normal 
insect. Surround such an individual with dry air and the inner sur- 
face of the tracheal tubes would remain dry, a condition that would 
not favor a rapid solution of the gas. However, surround the same 
insect with a moist atmosphere and the dried wall would at once 
begin to absorb water at its outer surface, which would facilitate the 
formation of prussic acid. Thus a slight increase in the moisture of 
the air might add much to the speed and effectiveness of the gas. 

Conclusion.— It appears from the above analysis that the unusual 
resistance of these caterpillars to fumigation is due to a condition of 
hibernation in which the moisture content of the body is low and the 
insects are comparatively inactive. It is possible that the spiracles 
are partially closed, which would also lessen the effect of the gas. 
A rise in temperature is correlated with greater effectiveness, but 
this increase in the deadly properties is more apparent between fifty 
and seventy degrees than at lower temperatures. A dry air is not 
favorable to fumigation with cyanide when the insects are in a hiber- 
nating state, which suggests that the low moisture content which 
usually accompanies this condition is one of the factors that help 
modify the eifect of the gas. 


THE PEAR PSYLLA.* 
P. J. PARROTT ano H. E. HODGKISS. 


The psylla is one of the principal enemies of pear orchards, and 
in many localities of the State it is the most troublesome if not the 
most destructive insect pest of this fruit. It has ruined many crops 
of pears and has so weakened large numbers of trees that they 
have easily succumbed to winter-killing. 


NATURE OF INJURY. 


Severe damages to pear trees occur during periods of the super- 
abundance of the psylla. The injuries are due primarily to the loss 


Fig. 26.—Leaf cluster showing nature of injury by nymphs of pear psylla. 


of plant juices extracted by myriads of the tiny insects which feed 
on the stems of leaves and fruits. The work of the first brood of 
larvee or nymphs during the latter part of May or early in June, at 
the axils of the tender leaves and young fruits or on the under sides 


* Reprint of Circular No. 20, January 22, 1913. 
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of the leaves, is especially destructive since it occurs at the time 
when the trees should be making their best growth. Injuries at 
this season are usually attended with more serious consequences 
than those occurring later. If conditions are favorable for the 
continuous breeding of the pest the damage becomes more aggra- 
vated with each succeeding brood and as a result there is a severe 
check to the growth of the trees. The leaves become stunted and 
discolored, being covered with dead, brown areas as a result of the 
extraction of the plant juices or of sun-scalding from the collection 
of honeydew on the leaves. If the attack is of long duration the 
leaves drop in large numbers and in some seasons trees are com- 
pletely defoliated. Aside from direct injuries to the stems, the 
fruit suffers from the loss of foliage, ceases to grow in size, and during 
a prolonged outbreak much of the crop may fall prematurely. The 
trees endeavor to put forth new growth which, under the circum- 
stances, is usually feeble. The new leaves are generally few in 
number and pale in color, contrasting strongly with the smutty, 
discolored wood and dark, stained foliage which has not yet fallen. 
Such an attack may not only check production for several years, 
but if repeated may prove fatal. Trees that have suffered from the 
psylla enter the winter in a weakened state and are susceptible to 
further injuries by low temperatures. Hard winters are not infre- 
quently attended with the death or a languishing condition of pear 
trees following a severe outbreak of the insect. 

Another attendant of an infestation by this pest is the blackening 
of the leaves and wood, which appear as if they had been smoked. 
This discoloration is due to the presence of the “ sooty fungus ”’ 
(Fumago salicina) which finds in the honeydew a congenial medium 
for its growth. The plant itself is harmless as it grows superficially 
and does not penetrate into the vegetable tissues. However, the 
fungus and the honeydew together form a coating over the tree 
which can hardly fail to affect detrimentally the normal vital action 
of the leaves and bark. Certain ants and flies are very fond of the 
honeydew and are often attracted by it in large numbers to infested 
trees. 


DESCRIPTION OF INSECT AND LIFE HISTORY. 


The Psyllide, to which this pest belongs, are closely related to 
the plant lice and they have certain habits in common with them. 
Both are sap-sucking insects, they have a high birth rate, and many 
generations are produced during the year. Psyllas are sometimes 
called jumping plant-lice on account of habit of the adult of giving 
a quick jump when disturbed and flying to a place of safety. 

The stages in the development of this insect are the egg, larva or 
nymph, and the adult or fly. The egg is a small body, measuring 
about one-seventieth of an inch long, and is of an orange-yellow 
color. It is pear-shaped with the small end drawn out into a thread 
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while the larger end is attached tothe bark bya short stalk. (Hig. 27.) 
The eggs are deposited about the bases of buds, in old leaf scars 
and on the bark of twigs and 
smaller branches. In western 
New York the eggs may usually 
be seen during the first week 
in April or about one week 
after the flies emerge from 
their winter quarters. Insome 
seasons the eggs are so abun- 
dant as to cause the bark to 
have a yellowish appearance 
in spots. The newly-hatched 
nymph is a small, pale, soft- 
bodied creature with a single 
pair of red eyes, and its shape 
and the character of its exter- 
nal structures are represented 
in Plate XVIII, fig. 1. The 
young psylla undergoes several 
changes or molts. (Plate 
XVIII, figs. 2,3,4.) With each 
transformation the insect increases in size, and in the fifth stage 
it appears as a flat oval creature of a brownish color, with whitish 
or greenish mottling and with conspicuous dark brown wing pads. 
(Plate XVIII, fig. 5.) These are known to most pear growers as 
“hard shells.””. The nymphs are sluggish creatures 
and cling closely to the surface of the leaves and 
fruit. The adult is an active four-winged insect 
measuring about one-tenth of an inch in length. 
It has been compared to a miniature seventeen-year 
locust. (Fig. 28.) 

The adults or flies live over the winter preferably 
hidden in crevices under the loose bark of the trunks 
and larger branches of the trees. They have also 
been observed under fallen leaves or other debris 
which may beontheground. During the first warm 
days of spring, even as early as the latter part of 
March, these flies crawl out of their hiding places 
and copulate. A change to colder weather checks 
their activities, but with rising temperatures they 
Fig. 28. Pear psylla; gradually distribute themselves over the trees by 

Iemey adult, en- creeping or by flying, when they lay their eggs. 

If the weather continues warm the eggs are 
quickly laid in large numbers, but if the weather is variable with cold 
freezing rains or drops in temperature oviposition may extend over 


Fig. 27. Eggs, enlarged, of pear psylla. 
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a much longer period. During the first week in May or about the 
time the cluster buds break apart the eggs begin to hatch and the 
young nymphs at once commence to suck the juices from the suc- 
culent twigs and leaves. The largest number of nymphs will usually 
be present on the trees about the time blossoms drop. A favorite 
place for the nymphs at this time is in the axils of the leaves and at 
the bases of the fruit stems. Within two or three days after hatch- 
ing the nymphs cover themselves with honeydew which may even- 
tually become so abundant as to disfigure the foliage and fruit. 
The amount of injury done by the insect varies to a large degree 
with the number of the nymphs. When numerous they take so 
much nourishment from the trees that the new growth, as previously 
described, is seriously checked and the trees assume a stunted, 
unhealthy appearance. 

Successive generations of nymphs occur during the summer, 
approximately one month apart. The period of incubation. of the 
eggs of the summer broods is shorter than with those deposited by 
the winter hold-over flies and averages about ten days. 

With the approach of cold weather in the fall all of the insects are 
in the adult stage and these seek the shelter of the bark of the trunks 
and large limbs for protection for the winter. 


NATURAL ENEMIES. 


The pear psylla has several insect enemies which exert a marked 
regulatory and repressive action upon its multiplication. Most 
common and efficient enemies are a lace-winged fly and various 
lady-bird beetles. The psylla is also subject to the attacks of a 
parasite which develops within the bodies of the host. It seems to 
be a widely distributed and a very common attendant of the pest 
and destroys many of the nymphs. Parasitized nymphs of the last 
instar are bloated in appearance, and during some seasons they may 
be found in considerable numbers concealed in the rough bark of 
the trunk and larger branches of the tree. Useful as are the parasites 
they only limit the extent of damage and do net prevent the psyllas 
from developing in destructive numbers. If perfect immunity is 
desired the work of these natural auxiliaries should be supplemented 
by active measures on the part of the grower. 


VULNERABLE STAGES OF PSYLLA AND SPRAYING DIRECTIONS. 


Of the several broods of the psylla the hibernating or winter flies 
and the first brood of eggs and newly-hatched nymphs are most 
susceptible to spraying. Recent experiments conducted on a large 
scale have demonstrated the practicability of destroying this pest 
in these stages so that, as the season advances, sufficient numbers 
do not develop to cause important injuries. Directions for spraying 
are as follows: 


Puate X VIII.— Nympus oF PEAR Psy ua. 


Figs. 1-5, five stages of nymphal development; 6, nymphs of fifth stage, ‘‘ hard-shells,”’ on twig 


PuatTE XIX.—SprAyYING For PsyLua CONTROL. 
Upper -— Unsprayed Keiffer pears defoliated by psylla attacks. 
Lower — Trees in same orchard sprayed for psylla nymphs. 
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1. Spraying for hibernating or winter flies—— Especial pains should 


be taken to destroy the pest in this stage, as effective 
work greatly reduces the number of eggs deposited on the 
trees and simplifies subsequent spraying operations. The 
best means of killing the “ flies’ is spraying during 
a period of warm weather, preferably in November or 
December, or during March or early April. A rise 
in temperature induces the insects to emerge from 
their hiding quarters and creep to the portions of the 
trees exposed to the warm rays of the sun and protected 
from a cold wind. While the insects are able to crawl 
they are very sluggish in their movements and do not 
fly. This habit makes them very vulnerable to treat- 
ment and the grower should take full advantage of it 


ee 
Fig. 29. Con- 
dition of 
blossom buds 
during the 
spraying for 
the ‘‘ flies.” 


by so spraying that none of the insects be allowed to escape. 


Fiz. 30. Conditions of trunk and larzer limbs which attract winter “‘ fies.” 


To kill the flies it 
is essential to wet 
thoroughly all por- 
tions of the trees, 
and especial pains 
should be taken 
to force the liquid 
under loose bark 
and into all cracks 
and crevices in 
the bark. The 
experiments by 
this Station have 
also shown the 
wisdom of spray- 
ing one tree thor- 
oughly before 
proceeding to 
another. Inbalmy 
weather the flies, 
like squirrels, may 
dodge quickly to 
the opposite side 
of the tree. By 
spraying the en- 
tire tree they are 
unable to avoid 
wetting by the 
spraying mixture. 
Treatment late in 


the fall or early winter is especially recommended as the influence 


358 Report or THE DEPARTMENT OF ENTOMOLOGY OF TIE 


of steadily decreasing temperatures at this season on the move- 
ments of the flies makes them especially vulnerable to spraying. 
In planning for this work select days when there is no danger of 
the spraying mixture freezing on the trees. The most satisfactory 
spray from the standpoints of safety to fruit and leaf buds and 
effectiveness against the insect is three-fourths 
of a pint of Black Leaf 40 to one hundred gallons 
of water to which are added from three to five 
pounds of dissolved soap. (Formula 1.) It is 
also advisable to remove the loose and rough 
bark to discourage the flies from wintering on 
the trees and to render them more exposed to 
spraying mixtures. This operation may be done 
at a convenient time but the bark is more easily 
detached following a wet period. To avoid infec- 
i tion with disease care should be taken not to cut 
Fig. 31. ,Condition of lus. into live tissues. 

ter buds for effective 2. Spraying for eggs of winter flies.— The eggs 

eae ene about a hatch and the eR nymphs 
succumb to an application of the lime-sulphur mixture. In this lies 
a hint to the fruit-grower for an effective use of this spray against 
the psylla as well asthe scale. The eggs of the psylla are laid prin- 
cipally during April and commence to hatch early in May or when the 
blossom cluster-buds are beginning to separate at the tips. (Fig. 31.) 
Most growers spray much earlier than this for the = José scale, 
but by postponing the treatment 
of pear orchards until the blossom 
clusters are well advanced one may 
deal another effective biow against 
the psylla and with the same treat- 
ment successfully combat the scale. 
The lime-sulphur solution, testing 
32°-34° B., should be diluted in the 
proportion of one gallon to eight or 
nine gallons of water. (Formula 2.) 
The spray should be used in liberal se 
quantities and pains should he 4g 
exercised to wet all portions of the ~~ 
tree, especially the fruit spurs and = 
the under sides of the young wood, ae Ape ae clusters during 
where most of the eggs are laid. 

3. Spraying for the first-brood nymphs.— A third opportunity to 
strike hard at the psylla is when all of the eggs have hatched and 
the young nymphs are largely assembled in the axils of the young 
leaves and fruits. This occurs normally during the latter part of 
the blossoming period and the young insects can be reached by 
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spraying just as the blossoms drop. The most satisfactory spray 
is Black Leaf 40, using three-fourths of a pint to one hundred gallons 
of water to which are added from three to five pounds of dissolved 
soap. (Formula 1.) 

4. Late summer spraying.— The grower should endeavor to combat 
the pest by the preceding measures and thus avoid, if possible, the 
necessity of later spraying. If the trees are badly infested during 
the summer time it is a very difficult task to bring the pest under 
control as there is an intermingling of all stages of the insect, and 
some of them are resistant to any spraying mixtures which can 
safely be used on foliage. Moreover the leaves, especially if the 
growth is heavy, seriously interfere with thorough treatment, and 
there is also danger that foliage injured by the psylla may be 
further damaged by the applications of the sprays. 

Frequent and thorough spraying with the nicotine extract (For- 
mula 1), on the first discovery of injurious numbers of the insects 
is the most satisfactory means of affording protection to the trees. 


NUMBER OF SPRAYINGS NECESSARY TO CONTROL THE PSYLLA. 


With careful work it is not necessary to carry out all of these 
measures each year. If the trees have been carefully scraped a 
combination of treatments (1) and (2) or (1) and (3), as explained 
above should be sufficient. Some growers have entirely controlled 
the psylla with treatment (1) alone to kill the hibernating 
flies. 

SPRAYING MIXTURES AND FORMULAS. 
Formuta 1. Nicotine Extract. 


Nicotine extract 40 per ct. (Black Leaf 40)................ i pt. 
Wis tere yearby tay tN Nice tae uot itens eo de 100 gals. 
SOUT: A LR oy nse Rtee Cece pe ane TIE 2 Anat aed Aa aa BL 3 to 5 Ibs. 


This is recommended for winter spraying to destroy the flies or 
for summer treatments to kill the young nymphs. 
Formuta 2. Limse-SutpHur Mixture. 
ime-sulphur solutions (22-347 Be) eke s a iiae eins wins octvssraee 1 gal. 
Wiebe reece Ttlee enum iairnmtbre SPREE ON nati GAME oh atin WAU ok) SA gle 8 to 9 gals. 


To be applied just as the blossom cluster-buds separate at the tips 
to destroy psylla eggs about to hatch and newly-emerged nymphs. 


Formuta 3. Kerosene EmMuLsIon. 


WGTOSEMEN eee Se clei es te Io deee steno 2 gals. 
Wrhale-oil:onmish-olltsoapearn as erie nae dee. 3 lb. 
Olt: Watelentccey te eee ce rCamU nee Nea ae poem etupe ky + 1 gal. 


Directions for making kerosene emulsion are as follows: 


Dissolve the soap, which has been finely divided, in one gallon of 
boiling water. Remove the vessel from the stove and add the oil. 
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Then agitate the mixture violently for from three to five minutes 
by pumping into itself under high pressure until a creamy mass is 
formed, from which the oil does not separate. Fruit-growers are 
advised not to employ an emulsion which shows a separation of the 
oil as application of such preparations may cause injuries to the 
trees. ‘This is used with success by some growers for summer spray- 
ing against the nymphs at a dilution of one gallon of the emulsion 
to eight gallons of water. 


Formuta 4. MiscrBie OILs. 


These are proprietary oil emulsions and have been used with very 
satisfactory results for spraying during March to destroy the hiber- 
nating flies. One gallon of the miscible oil is usually employed 
with fifteen gallons of water. They are rather dangerous sprays and 
should be used only in the spring as buds are swelling and never 
after buds once begin to show green at the tips. 


FAILURES TO CONTROL PSYLLA® 


Most growers meet with little success in their efforts to protect 
pear orchards from the psylla. The causes for failures are~ not 
always apparent. The most conspicuous weakness in present 
methods of combating the insect is the lack of a definite system of 
treatment because of the belief that the pest is periodical in its 
attacks — a fallacy as shown by the experiences in many of the best 
and well-known pear orchards in this State. The average grower 
is not accustomed to spray annually and consequently there is a 
period of one or more years when breeding of the pest is uninterrupted, 
which permits the psylla to develop to destructive numbers. More- 
over orchardists are not familiar with the life history and habits 
of the insect, and spraying operations conducted without any knowl- 
edge of an insect’s activities are not as a rule calculated to give 
uniformly efficient results. It is a common experience that the 
presence of the psylla in numbers capable of causing much harm 
is usually not apprehended until the appearance of honeydew in 
more or less conspicuous quantities. These conditions are most 
unfavorable for effective spraying. 


THE FALSE TARNISHED PLANT-BUG ON PEARS.* 
P. J. PARROTT anv H. E. HODGKISS. 


This is, in certain sections of western New York, a troublesome 
insect to pear growers. While its injurious work has attracted 
attention for a long time very little 
has really been known regarding 
the miscreant itself and only re- 
cently have its identity and activi- 
ties as an orchard pest been under- 
stood. Aside from the results of 
these studies, experiments conduct- 
ed by this Station have also demon- 
strated that the plant-bug is 
amenable to spraying. 


DESCRIPTION OF INSECT. 


The adult or parent insect is a 
plant-bug of the shape indicated 
in Fig. 33. It is about one- Fic. 33.—Fatse TarNnisHeD PLaANtT- 

: r Bua: Avuvutt. 
fourth of an inch in length 
}' and is darkish brown or yellowish brown in color. The 

\J mature insect is very similar in its appearance to the 
Fie. 34.—common tarnished plant-bug Lygus pratensis L. which occurs 
Tur Eee. on g great many wild and cultivated plants and is well known 
tomany farmers. The close resemblance 
between the two forms has suggested 
the name “false tarnished plant-bug ”’ 
for the species Lygus invitus Say, which 
attacks pears. 

The egg is a tiny, pale body which 
is of a cylindrical form as represented 
in Fig. 34. The nymphs (Fig. 35) which 
hatch from the eggs are small creatures 
which at first are pale in color but become green as they approach 
maturity. In all stages they have the same general form and differ 


* Reprint of Circular No. 21, February 10, 1913. 


Fig. 35.—First Sraacr Nympn. 
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only in successive periods of growth by an increase in size and by 
the appearance of wing pads (Fig. 36). 


NATURE OF INJURY. 

The newly-hatched nymph (Fig. 35) attacks first the tender leaves 
of the pear, which become blackish about the points of injury. If 
feeding is extensive the margins of the leaf 
become discolored and shrivel. The dead 
areas later become detached from the healthy 
tissues and cause the leaf to have an irregular 
outline. The older nymphs (Fig. 4) attack 
the young fruit, which is the principal injury 
by this pest. The nymph thrusts its bill 
or proboscis deeply into the substance of the 
tiny pear, and when this is withdrawn drops 
of sap flow from the puncture (Fig. 37). 
With the drying of the 
sap the injury appears 
as a small blackish spot 
orpoint. A single ® 
nymph may stab a small 
pear many times, and while the initial wounds 
are at first slight and seemingly inconsequential 
they however produce a disfiguration which 
becomes increasingly prominent as the fruit 
increases in size (Fig. 38). Mature pears have 
the epidermis ruptured in spots while the pro- 
truding exposed surfaces are mealy-like and 
light yellow in color, contrasting strongly with 
the normal exterior of the fruit. The pustular 
areas are hard and flinty and a knife cuts 
with difficulty through them. Pears that have | 
been much punctured by this species are usually Hg a7 vom Pale 
undersized and much deformed and present wrrn Sap Exupine 
somewhat the appearance of a badly scabbed ¥0M Puncrurzs. 
pear. (Plate XX.) All the leading sorts of pears are subject to 
injury. The extent of losses from the work of this insect varies 
in different orchards and according to the season. Some plantings 
are subject to more or less injury every year. In 1908 this insect 


Fig. 36.—Firrn Stace 
Nympu. 


|| Fallon 


Pirate XX.—Fatsre TarnisHep Piant-Bua Work on PrArs. 
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damaged 75 per ct. of the pears in the well-known orchard of Mr. 
Wright McCollum of Lockport and it was estimated that the loss 
of fruit as a result of the attack was approximately one-half of the 
crop. 

LIFE HISTORY AND HABITS. 

Matching occurs during the period when the trees are coming into 
blossom and until pollination is completed and the young fruits are 
the size of filberts. During recent years the young nymphs have 
appeared in greatest numbers at about the time when petals 


Fig. 38—Prar CiusterR SHowine Harty Inuuriss. 


began to drop. The newly-hatched forms (Fig. 3) are frail but 
very agile creatures and seek the tender unfolding leaves which 
they may puncture severely. With the second molt the nymph 
is green in color, while the integument is tough and horny. In this 
stage the insects are less active and remain quietly on foliage and 
fruits for considerable periods of time. These nymphs are the first 
to cause marked injuries to the fruit, which is in part explained by 
their increased size and relatively sedentary habits. The principal 
damage to pears is done in the month of May. During the first 
two weeks in June the insects are mostly in the fifth or last nymphal 
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stage, and the mature or winged forms normally appear about the 
second or third weeks of this month. The adults remain on the 
trees among the succulent growth and on the fruit for a short time 
after their emergence and then disappear from the orchards. 


CONTROL OF INSECT IN PEAR ORCHARDS. 


As injury occurs within a short period after fruit has set the orchard- 
ist should examine his trees carefully, commencing with the dropping 
of the petals, to note conditions with respect to the nymphs. If 
they appear to be numerous he should resort to spraying to protect 
the crop. Taking one season with another an application just after 
the blossoming period should afford adequate protection. ‘Treat- 
ment should not be delayed until injuries commence to show on the 
young fruits. In the Station’s spraying tests Black Leaf 40, using 
three-fourths of a pint of the extract to one hundred gallons of water 
to which are added three pounds of soap, has given the most satis- 
factory results of the various mixtures which have been tried. In 
applying the spray the trees should be drenched, special pains 
being taken to wet both surfaces of the leaves. Some growers 
have combined the nicotine extract with dilute lime-sulphur con- 
taining arsenate of lead as applied for codling moth with equally 
satisfactory results on both insects and foliage and by this means 
avoided the necessity for an extra spraying. But as there is danger 
of burning pear foliage by drenching the trees with lime-sulphur, 
we would advise as a general recommendation a special treatment 
with nicotine and soap to combat this pest. 


wae CONTROL OF PLANT LICE ON APPLE 
TREES.* 


H. E. HODGKISS anv B. B. FULTON. 


Plant lice are among the most harmful pests of the apple. During 
recent years these insects have been very destructive in many orchards 
in the leading apple-growing sections of New York. The species 
of aphids which occur on this fruit are the green apple-aphis (A phis 
pomi DeG.), the rosy apple- heer 
aphis (Aphis sorbi Kalt.), the ya 
Huropean grain-aphis (S7zpho- 
coryne avene Fab.), and the 
woolly apple-aphis (Schizon- 
eura lanigera Hausm.). The 
most injurious forms are the 
green apple-aphis and the rosy 
apple-aphis. The woolly 
apple-aphis is abundant only 
in occasional years. 


os — 


NATURE OF INJURY. 


Injuries from plant lice 
result chiefly from the extrac- 
tion of plant juices by the 
insects which feed upon the 
foliage (Plate X XI, fig. 
1) and fruits. Young, 
tender, growing twigs 
and succulent sprouts 
afford the most con- 
genial conditions for 
aphids and on _ those 
they multiply very 
rapidly. The lice choose 
by preference the lower 
and moredense portions 
of the trees and are less 
often found in the top- 
most branches. The 
work of the aphids dur- 
ing May and June is 
especially destructive 
since it occurs during the period when next year’s fruit buds are 
forming and when the vigor of the trees is also required for the 
development of the young apples of the current season’s crop. If 
favorable conditions exist for the rapid increase of the pests the 
leaves become curled (Fig. 39) and the development of the young 


Fig. 39.— Leaves curling from aphis attacks, 


* Reprint of Circular No. 23, March 4, 1913, 
[365] 
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fruit is checked. The usual “ June drop” fails to occur and the 
apples do not increase in size but cling tightly to the twigs, forming the 
“cluster’”’ apples so familiar to fruit-growers. (Plate XXII, Fig. 2.) 
Continuous breeding of large numbers of the insects aggravate the 
injuries and the leaves become tightly curled, discolored and thickly 
coated with honeydew. During prolonged outbreaks the injured 
leaves turn brown and drop, causing more or less extensive defolia- 
tion. Fruits that have escaped earlier attacks from the lice become 
stunted, or deformed, or the epidermis may become ruptured. 
(Plate XXI, fig. 2.) Fruit which reaches a good size may be ren- 
dered worthless from a coating of the honeydew. 

The attacks of the woolly aphis result in spongy swellings on the 
roots and on the smaller twigs and branches. (Plate XXII, fig. 3.) 
On the branches these galls crack, forming favorable entrance places 
for injurious fungi and for other insects. (Plate XXII, fig.4.) The 
roots of young trees may be killed if the galls are abundant. Trees 
weakened by aphis attacks enter the winter in a poor condition and 
are liable to injury by low temperatures. 


DESCRIPTION OF INSECTS AND LIFE HISTORY. 


The green apple-aphis— The eggs of this species are laid during 
October and November on succulent twigs, in crevices in the bark 
or at the bases of the buds. These eggs (Fig. 40) 
are minute oval bodies about one seventy-fifth 
of an inch in length and of a greenish color when 
deposited but later they become shiny black, 
in which condition they remain until hatching 

> occurs in the spring. As the buds begin to 
expand during the latter part of April the 
young lice hatch and make their way in large 
numbers to the green ends of the opening buds. _ 
The newly hatched aphids (Plate XXIII, fig. 2) 
are very small oval bodies about one-fiftieth of 
an inch in length. At birth the insects are of 
a very dark, green color but become lighter as 
they attain full size. These individuals are all 
females and when fully developed (Plate XXIII, 
fig. 6) give birth to living young apkids which be- 
come viviparous females. (Plate XXIII, fig. 5.) 
As opportunity is afforded the insects work into the interior of the buds 
and seek the protection given by the hairy growth of the unfolding 
leaves. The numbers of the liceincrease rapidly and in a comparatively 
short period of time the buds, foliage and blossoms are thickly covered 
by the pests. The aphids are at first wingless, but about the first of 
June in Western New York, or two weeks later in the more northern 
apple districts, winged females (Plate XXIII, fig. 4) appear which 
migrate to other trees and extend the area of infestation. Winged 
and wingless females continue to appear on the trees throughout the 


apple-aphis. 
(Much enlarged.) 
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summer, and in favorable years for the breeding of the insects several 
broods may occur. About the first of September sexual forms of 
the lice appear on the trees. The male aphids (Plate XXIII, fig. 1) 
are very small pear-shaped wingless creatures and are brownish or 
pinkish in color. The egg-laying females (Plate XXIII, fig. 3) are 
wingless and green in color. Both winged viviparous females and 
the sexual individuals may be found on apple foliage well into the 
winter. 

The rosy apple-aphis.— With this species the eggs are deposited in 
the fall, mostly upon the trunks and larger branches of apple trees. 
About the time the leaves unfold in the spring the young, pale- 
colored nymphs (Plate XXIV, fig. 2) hatch from the eggs and gather 
on the young leaves and tender shoots of the trees. These lice at 
maturity are wingless (Plate XXIV, fig. 3) and may be recognized 
by a reddish coloration of their bodies. These females give birth to 
winged and wingless individuals which in turn give rise to similar 
forms. The development of the insects is very rapid; about three 
generations of the rosy aphis occur before the middle of June. Usu- 
ally by the first week in July, in New York, the lice leave the trees 
and do not again appear until autumn when winged females (Plate 
XXIV, fig. 1) seek the trees for the purpose of producing sexed 
individuals (Plate XXIV, fig. 4). 

The European grain-aphis.— This species is much smaller in size 
than the green apple-aphis and is lighter in color. The eggs are 
found on both apple and pear trees, where they hatch as the buds 
are expanding in the spring. ‘Two or three generations of the females 
may develop on the trees, after which the lice migrate to grains or 
grasses, where they breed until the autumn. At that pericd winged 
females migrate to apple or pear trees where sexual individuals soon 
appear and deposit eggs which do not hatch until the spring. The 
lice usually disappear from bearing fruit trees before severe injuries 
occur, but in nursery plantings the foliage is often badly curled 
from the attacks of the aphis and blackened by the sooty fungus 
growing on the ‘‘ honeydew.” 

The woolly apple-aphis.— These insects are easily recognized on 
account of having a white, woolly covering. (Plate XXII, fig. 1.) 
Their bodies are of a reddish color and the females are wingless unt'l 
the third generation when winged individuals appear and migrate to 
other trees or parts of the same tree. These give rise to sexual 
forms and the females deposit a single, rather large brown egg.! 
Recent investigations * indicate that the woolly aphis has as an alter- 
nate host elm trees to which the winged females migrate in the fall for 
the purpose of depositing eggs. The lice also live on the roots of 
trees and these individuals supply a portion of the aerial infestation. 
The woolly aphis hibernates in the egg, and as living individuals 
in scars on the limbs and on the roots of trees beneath the surface 
of the ground. 


1 Me. Expt. Sta. Bul. 203. 1912. 
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NATURAL ENEMIES. 


Plant lice have a number of predaceous and parasitic enemies and 
fungus diseases which exert a marked restraining influence upon the 
; increase of the pests. The twice-stabbed lady-beetle 
(Plate XXIV, figs. 5, 8), aphis lions (Plate XXIV, figs. 
9, 10) and the larvae of syrphus flies (Plate XXIV, 
figs. 6,7) are common and efficient enemies of the insects. 
Aphids are also subject to the attacksof a parasite which 
develops within the body of the host. Under favorable 
weather conditions fungus attacks appreciably reduce 
the numbers of the lice. During periods of inclement 
weather the work of the insect enemies of plant lice is 
noticeably retarded and the aphids increase rapidly, 
but with the advent of fair weather the insect enemies 
become abundant and the aphids are correspondingly 
lessened in numbers. Useful as are these predaceous 
and parasitic insects they only limit the extent of the 
damage and donot prevent the aphids from developing 
in destructive numbers. If perfect immunity is de- 
sired, the work of these natural agencies should be 
supplemented by active measures on the part of the 


Fig. 41.—Aphids on grower. 


opening bud; SPRAYING DIRECTIONS. 
period for spray- : a ; s 
ing. Experiments conducted by this Station during the 


last three years indicate that plant lice are most vulnerable to sprays, 
(1) when the aphids are appearing on the green tips 
of the buds, and (2) when the leaves have unfolded 
but have not been curled by the lice, which is usually 
just before or immediately after blossoming. In some 
of the tests thorough applications of sprays during 
these periods have afforded protection to the trees. 
To what extent these treatments will afford immunity 
from later attacks of the insects in years when lice 
are superabundant has not so far been determined. 
This phase of the problem is still under investigation. 
But on the basis of the experimental work conducted 
in the past, the following suggestions are offered to 
fruit-growers as a guide for future spraying operations 
in an effort to protect their orchards from these insects. 
1. Spraying for newly hatched lice.— Especial pains 
should be taken to destroy the pest at this stage as 
thorough work greatly reduces the subsequent 
numbers of the lice and may simplify later spraying 
operations. The best means of killing the newly pig 49 Apvie buds 
hatched lice is a treatment during a period when the too far, advaneea 
tips of the buds show green and while the buds are still °° 9?" *Prvins- 
compact. (Fig. 41.) It is important to spray early, for if the treat- 
ment is delayed the aphids obtain protection in the fuzzy, unfolded 


Pirate XXI.— Work or ApuHips. 
1, Colony on under surface of leaf; 2, apple deformed as result of aphis work. 


Puare XXII.— Work or Apuips. 


1, Woolly aphis on twig; 2, “ cluster ’’ apples, caused by aphids; 3, woolly aphis galls on roots; 
4, injury to apple stem by woolly aphis. 


PuatE XXIII.— Lire Sraces or Green Appie-APHis. 


a 


Puare XXIV.— Lire Sraces or Rosy Appie-Apuis (1-4) anp ApHis ENEMIES. 
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leaves of the opening buds where they are protected from applica- 
tions of spray mixtures. (Fig. 42.) The most satisfactory prepara- 
tion from the standpoint of ‘safety to 
the buds and effectiveness against the 
insects is three-fourths of a pint of Black 
Leaf 40 to one hundred 
gallons of water to which 
are added from three to 
five pounds of dissolved 
soap (Formula 1). 
Many growers who 


lime-sulphur — solu- 
tion place the nic- 
otine in the dilute spray material. 
This is a desirable practice and if it is 
done the soap may be omitted from the 
combination. Kerosene emulsion (For- 
mula 2) is also available for this treat- 
ment but may not be added to the 
lime-sulphur solution. 

2. Spraying for adults of the first brood _. 
and second brood young.— Individuals aE paseo Spates. a ead 
of these stages are very susceptible to 
contact sprays. They are usually 
active upon the trees during the 
period extending from the ap- 
“, pearance of the color in the 
unopened blossoms 
(Fig. 43) to the dropping 
of the petals (Fig. 44). 
Very effective work 
may be done in spray- 
a ing for the lice at one 
€ > or both of these times 
with Black Leaf 40 
using three-fourths of a 
pint to one hundred 
gallons of water to 
which are added from 
three to five pounds of 
dissolved soap  (For- 
mula 1) or kerosene 
emulsion (Formula 2). 
The Black Leaf 40 may be used in the dilute lime-sulphur spray 
for apple scab at either of the periods above mentioned. In such 
instances the soap should be omitted. 
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Late summer spraying.— The grower should endeavor to combat 
the pests by the preceding measures and thus avoid, if possible, 
the necessity of later applications. If earlier treatments have pre- 
served the leaves and checked the development of the insects, later 
sprayings may be advisable to avoid injuries from the late summer 
broods. Frequent and thorough spraying with nicotine extract 
(Formula 1) is the most satisfactory means of affording protection 
to the trees and should insure against late attacks of the lice. 

For the woolly aphis a spraying of the infested portions of the 
limbs is usually sufficient to reduce the insects to unimportant 
numbers. Either Black Leaf 40 (Formula 1) or kerosene emulsion 
(Formula 2) is a suitable summer spray for this purpose. 


SPRAYING MIXTURES AND FORMULAS. 


Formuta 1, NicotrinE Extract. 


Nicotine extract 40 per ct. (Black Leaf 40)............0....0 00.2 e eee 2 pt. 

Waiters cy cihe ttc MME Age sire oe APR MSE ey Enceladus tne ds eee Sepa oa 100 gals. 

Soap. bic odes he eee tice lv ons SOR ae eae erie Aen Mae oot ette ete 3 to 5 lbs. 
Formuta 2, Kerosene EMULSION. 

TKRIGEOSOTIO 08 cici cs ai goon oe ican oP ERO ee ee Lae yg enone 2 gals. 

Wihale-oil/or fish-oil:soup's «42. ss Ascot ana ek Rel roe es eee 3 lb. 

Say EBS; (UI Bea ne a eta NR LO tee eed te a Ree inatante Sor Rae EISTSE Clbic oS i gal. 


Directions for making kerosene emulsion are as follows: 

Dissolve the soap, which has been finely divided, in one gallon 
of boiling water. Remove the vessel from the stove and add the 
oil. Then agitate the mixture violently for from three to five minutes 
by pumping into itself under high pressure until a creamy mass is 
formed, from which the oil does not separate. Fruit-growers are 
advised not to employ an emulsion which shows a separation of 
the oil as application of such preparations may cause injuries to 
the trees. This is used with success by some growers for summer 
spraying against the lice at a dilution of one gallon of the emulsion 
to eight gallons of water. 


FAILURES TO CONTROL PLANT LICE. 


Efforts to protect bearing apple orchards from plant lice are, as 
a rule, failures. These are due mostly to the manner of spraying 
and the lateness of making the applications. Most orchardists do 
not spray until the insects are abundant and the leaves are curled. 
Little benefit is derived from treatments under such circumstances 
as not many of the lice are destroyed, and besides there is always 
great danger that the most of the injury by the insects is done. 
The foliage on which the lice have been feeding becomes weakened 
and may prove susceptible to further injuries from spraying mixtures. 
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Instead of waiting until injuries begin to show, the grower should 
spray before many of the leaves have curled and the lice have 
developed to formidable numbers. 


APPLE INSECTS.* 


W. J. SCHOENE anp B. B. FULTON. 


The apple is subject to attack by a great many insects. This 
circular has been prepared with the view of 
affording practical aid to the apple-grower in 
his contest with them. The more important 
species only are considered, which should be 
recognizable by the accompanying illustrations. 
There is also included a brief outline of the 
principal sprayings for the apple. However, it 
should be understood that diseases and insects 
vary greatly in destructiveness from one year 
to another, according to seasonal conditions. 
This spray- 
ing schedule 
Fia. 45.—Caszs oF should there- 
Grana. Caan. tore be used 


BEARER (a) AND With discre- 
PIsStOl \CASE--- tion. ks: 
BEARER (b). 


en 


disease or in- 7] 

sect is very destructive the grower ye. 464— Morn or Pisrou CaseBearmn. 
should familiarize himself with 

the special bulletins on the subject. 


CASEBEARERS. 
PISTOL CASEBEARER, CIGAR CASEBEARER, 
Coleophora malivorella Riley. C. fletcherella Fern. 
The pistol casebearer and the cigar casebearer (Fig. 45) are fre- 
quently troublesome in apple 
orchards. The life histories 
are very similar. The young 
caterpillars of the pistol case- 
bearer live over winter in 
the little pistol-shaped cases 
of silk which are attached by 
one end to the twigs, usually 
near and sometimes on the 
Fria. 47.— Aputr Bup Morn. buds. (Plate XXV, fig. 1.) 
These cases measure about 
one-eighth of aninch in length and resemble the bark in color. Early 


* Reprint of Circular No, 25, April 25, 1913. 
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in spring, a short time before the leaf buds burst, the hibernating 
casebearers becomeactive. They attack the growing buds, gnawing 
the outer covering to feed on the tender tissues beneath. Later in 
the season they feed upon the interior tissues of the leaf in the 
same manner as a leaf miner. The larve reach maturity and cease 
feeding about the middle of June, and moths (Fig. 46) appear in 
July. These deposit eggs from which larve hatch. They feed 
upon the foliage in late summer and with the approach of winter 
attach their cases to the twigs. 

Treatment.— These insects rarely become destructive in orchards 
that are systematically sprayed. The important treatment is the 
application of an arsenical poison before blossoms open. If an 
orchard is badly infested the grower should spray very thoroughly 
and use arsenate of lead in larger amounts than is commonly em- 
ployed. 


BUD MOTH. 


Tmetocera ocellana Schiff. 


The larva of this insect hibernates over winter under a tiny shelter 
on the young wood and in the spring it attacks the opening buds. 
Later, when the leaves and blossoms unfold, it seeks the clusters, 
forming a retreat in the webbed leaves. (Plate XXV, fig. 3.) By 
reason of its destructiveness to buds and blossoms the bud moth is 
during some seasons a serious pest. The caterpillar (Plate I, 
fig. 2) is darkish red in color and pupates in June. The moth 
(Fig. 47) makes its appearance about ten days later and soon after- 
ward eggs are deposited for the next year’s brood. From these 
eges caterpillars hatch which feed on the leaves till fall, when they 
seek sheltered retreats for the winter. 

Treatment.— Systematic spraying with arsenicals each year will 
control this species. The times for effective spraying are, first, as 
ee buds begin to expand and, second, when the leaves are fairly 
out. 


LEAF-ROLLERS. 


OBLIQUE-BANDED LEAF-ROLLER, FRUIT-TREE LEAF-ROLLER, 
Archips rosaceana Harris. Archips argyrospiula Walker. 


These are native insects that feed upon a variety of fruits, such 
as apple, pear, peach, plum, and cherry. These insects also attack 
various shade and forest trees. The leaf-rollers are very destructive 
to fruit trees during some seasons because of their work on blossoms, 
young fruits and foliage. The oblique-banded leaf-roller attacks 
the young apples as soon as they set and continues feeding upon 
them until the fruit attains nearly an inch in diameter. They eat 
large round holes, sometimes extending to or even beyond the core. 
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The larva of the fruit-tree leaf-roller appears as the buds are burst- 
ing and feeds upon the unfolding leaves. The leaves and blossom 
clusters are tied together in a web, within which the larve feed. 
The injury to the fruit is similar to that described for the above 
associated species. The caterpillars mature in June and the moths 
appear about one month later. The fruit-tree leaf-roller deposits 
its eggs on the bark of the trunk and twigs, where they remain 
through the winter. 

Treatment.— Very careful and thorough spraying with arsenate 
of lead (3 pounds to 50 gallons of mixture) should afford satisfactory 
protection. The first application should be made shortly after the 
eges begin to hatch, which will be when the first green foliage is 
showing on the trees, and the second as soon as the blossom buds 
have separated in the clusters. The fruit-tree leaf-roller has proven 
a very difficult insect to control. Arsenate of lead should be applied 
as recommended for the associated species. Recent experiments 
indicate that the insect may be efficiently combated by thorough 
spraying just before buds open with miscible oil diluted with fifteen 
parts of water. 

APPLE RED BUGS. 


Heterocordylus malinus Reut. 
Lygidea mendax Reut. 


These are small, brilliant red, sucking insects that destroy or deform 
young fruit. The punctures of the tissues (Plate II, fig. 2) by the 
insects cause the apples to drop or shrivel upon the tree, or to become 
pitted and misshapen. (Plate XXVI, fig. 4.) The eggs of the red 
bug are inserted in the bark of the young wood and they hatch the 
following spring. ‘The nymphs begin to appear soon after the leaves 
of the fruit buds open, and hatching is practically completed by the 
time the blossoms open. The young nymphs feed upon the leaves 
until the fruit sets, after which they attack the fruit. (Plate X XVI, 
fig. 3.) The first indication of their presence is minute reddish 
spots on the terminal leaves which are caused by their feeding. 
(Plate X XVI, fig. 1.) 

Treatment.— The insect may be controlled by spraying just before 
the blossoms open and again after the petals fall with nicotine 
extract (Black Leaf 40), using one pint of the extract and four pounds 
of soap to each 100 gallons of water. These treatments coincide 
with the 2nd and 8rd applications that are regularly made for scab 
and codling moth, and fruit-growers are advised to add the nicotine 
to the lime-sulphur and arsenate of lead. The presence of this 
insect in the orchard may be determined by placing dormant twigs 
of bearing wood in water in a warm room after March first, and if 
eggs of these insects are present, small active red bugs will appear, 
which will attack the tender leaves. 
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, GREEN FRUIT-WORMS. 
( Xylina spp.) 

These insects sometimes do serious injury by eating into the young 
apples. They also attack pears, plums, cherries, peaches, and quinces. 
(Plate X XVII, figs. 1 and 2.) The full-grown caterpillars measure 
from an inch to nearly an inch and a half in length. They are green 
or yellowish-green in color with various irregular markings and stripes, 
the most prominent of the latter being a narrow, cream-colored one 
down the middle of the back and a wider one along each side. The 
caterpillars are most destructive during May, soon after the fruit 
has formed. They continue feeding until about the middle of June. 
They feed mostly at night, resting on the undersides of the leaves 
during the day. When full grown they go into the ground, form a 
rough cocoon and pupate. The adults are dull-colored moths, 
measuring about two inches from tip to tip with the wings spread. 
They lay their eggs in the spring, and the caterpillars appear during 
the early leafing period. 

Treatment.— These insects are difficult pests to combat when once 
they have acquired a taste for the young fruits. They are, however, 
much less destructive in orchards that are well sprayed each year 
and given careful attention in other respects. Observations indicate 
that the most satisfactory means of protecting the crop is thorough 
spraying with arsenicals before blossoming and after petals drop. 
Cultivation is unquestionably fatal to many of the pupzx in the 
ground. 


A b 
Fig. 48.— Coptine Motu Work 1n Appte (a) AnD Aputt Motu (b). 


CODLING MOTH. 
Cydia pomonella Linn. | 
This is the insect that causes “‘ wormy ” apples. The eggs, which 
are whitish, oval discs, are laid promiscuously upon the fruit or even 
upon the twigs and leaves. They hatch two or three weeks after 
blossoming. <A large proportion of the caterpillars enter the fruit at 
the blossom end. (Fig. 48,a.) The caterpillars of the second brood 
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often enter on the side of the fruit. They are full grown in twenty 
to thirty days. When once within the fruit they usually remain 
until ready to pupate. The cocoons are made in any convenient, 
protected place, as under the loose bark of the trunk or larger branches 
of the tree, or in nearby rubbish. Some of the caterpillars remain 
in the cocoons over winter, while others soon transform to moths, 
forming a more or less complete second brood of caterpillars. These 
are sometimes very abundant in late summer and in autumn. The 
adult is.a small brown moth measuring about three-fourths of an 
inch from tip to tip when the wings are spread. (Fig. 48, b.) 

Treatment.— The most efficient means of control is an application 
of arsenate of lead within one week after blossoming. The spray 
should be directed downward into the blossom end of the young 
apple. The calyx end of the fruit should be filled with poison before 
the calyx lobes close, hence much pains should be taken to make at 
least one thorough application 
before that occurs. In addition 
to the above treatment many 
fruit-growers make an applica- 
tion of lime-sulphur and arsenate 
of lead to control the second 
brood of larvee and to prevent 
late infection of apple scab during 
the latter part of July or early in 
August, according to seasonal 
conditions. 


ESSER APPLE WORM. 
Enarmonia prunivora Walsh. 
The lesser apple worm is a native insect which feeds upon crab- 

apples and wild haws and has recently attracted attention because 
of its injury to apples. In some sections its work is equally important 
with that of the codling moth, to which it is similar in habits and 
nature of injury. The young caterpiliars eat cavities or holes one- 
fourth to one-half inch deep into the flesh, usually about the calyx 
lobes. They may eat directly through the skin of the young fruit, 
but more commonly the calyx cavity is the place of entrance. A 
characteristic feature of their work is the winding blotch mine under 
the skin of the apple. (Fig. 49.) The mines occur on the sides of the 
apples, especially where two are in contact or where an apple is 
touched by a leaf. Later in the season the injury to the blossom 
end is about the same, though there is a tendency on the part of the 
larva to penetrate deeper into the fruit, often to the core. The 
surface injury is rather more common, the larva eating out just 
under the skin large irregular winding or blotch mines. Larve of 
this species apparently do not reach full development as early in the 
fall as those of the codling moth, and many find their way into 


Fic. 49.— Work or Lesser APPLE Worm. 
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barrels where they continue to feed, occasionally doing considerable 
damage. The LENCE are pet flesh-colored caterpillars, measuring 


vy i ie 


Fre. 50.— Paumer Worm Mora. 


PALMER WORM. 


about three-eighths of an 
inch long and are easily 
confounded with those of 
the codling moth. The 
moth is about one-fourth 
inch long, generally of a 
rusty red color with black 
and grayish markings. 

Remedies.— The insect 
is controlled by the same 
treatments as recom- 
mended for the codling 
moth. 


Ypsolophus pometellus Harr. 


This is another caterpillar which in occasional years causes severe 
injury to fruit and foliage of apples. It skeletonizes the leaves and eats 
large irregular holes in the fruit. (Plate X XVII, fig.3.) The larve 
appear in early June and work over a period of about three weeks. 
When disturbed they are very active creatures and drop suddenly 
from the leaf or fruit, suspending themselves in midair by a web. 


The adults appear in July. (Fig. 50.) 
Treatment.—The insect is not im- 
portant in orchards that are regularly 
sprayed. The applications of arsenate 
of lead for the codling moth just after 
blossoming and two or three weeks later 
afford complete protection from injury. 


PLUM CURCULIO. 


Conotrachelus nenuphar Herbst. 


This insect is largely responsible for 
wormy plums and peaches. It also causes 
deformed and knotty apples and pears. 
The adult is a small gray beetle that 
passes the winter under the bark of trees 
or under rubbish. This insect appears 
early in spring and deposits its eggs in 
young fruits. (Fig. 51.) The egg is in- 
serted under the skin, after which a 
crescent-shaped cut is made around one 


Fig. 51.—Pium Curcutio AnB 
Work ON Fruit. 


side of the puncture, as in Fig. 52. Egg laying continues for about 


two months. 
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Treatment.— The plum curculio is rarely injurious to commercial 
plantings of apples in New York except where the orchard is adjacent 
to woods, brush land or other favorable hibernating quarters or to 
plantings of plums and peaches. The most effective means of 
combating this pest in apple orchards are spraying with lead arsenate, 
clean cultivation, tillage, and destruction of windfalls. It is possible 
to reduce the numbers of the insects in nearby plantings of plums 
and peaches by jarring the plum or peach trees or by spraying 
with arsenate of lead just after blossoming. If the infestation is 
due to the presence of woods or waste land such places should be 
cleared of the underbrush or burned over 
during the winter to destroy the hiber- 
nating insects. 


THE WHITE MARKED TUSSOCK MOTH. 


Hemerocampa leucostigma Sm. & Abb. 


This insect is primarily a shade-tree insect, 
but in occasional years it appears in destruc- 
tive numbers in fruit plantings. The cater- 
pillars attack both fruit and foliage. Pears 
and apples sustain the greatest injury. In 
their attacks upon these the caterpillars 
may eat portions of the skin or gnaw cavi- 
ties of varying size and depth in the young 
fruits. The insect lives through the winter i 
in the egg and in this latitude the caterpil- 5... 

: . ie. 52.— Curcuuio Punc- 
lars hatch sometime during the latter part © joass on Younc APPLE. 
of May. It takes twenty-five to thirty-one 
days for the caterpillars to complete their growth. The insect 
remains in the pupa stage from ten to fifteen days. At the end of 
this time the female emerges from the pupa and after mating 
deposits her eggs upon the discarded cocoon. 

Remedies— Thoroughly coating the foliage when the ‘“ calyx 
spray ” is made for the codling moth just after the petals fall will 
ordinarily prevent injury. However, if the caterpillars are found to 
be injurious to the fruit, further damage can be prevented by apply- 
ing a tobacco spray as directed for the red bug on page 374. A severe 
outbreak of this pest in fruit orchards can be prevented by collecting 
and destroying the eggs during the dormant season. The eggs are 
deposited in clusters and appear as a mass of white froth about 
one-half inch wide and an inch to an inch and a half long. Most 
of the clusters of eggs are located in plain view on the trunks and 
branches of the trees where they may be easily picked off and 
destroyed. 


Puate XX V.— Work or Piston CaASEBEARER AND Bup Mors. 
1, Pistol casebearers on twig, with injured leaves; 2, larva of bud moth on 
injured leaf; 3, nest or webbed-leaf retreat of bud moth larve. 


Puate XXVI.— Tue AppLtE Rep BuG Anp 1rs WoRK. 


1, Red pimpling of leaves due to feeding of nymphs; 2, injuries to forming fruit; 
3, red bug on young fruit; 4, apple deformed by work of red bug. 


Puate X XVII.— Work or GREEN FRuIT-WorM AND PALMER )VORM. 
1 and 2, Green fruit-worm and its work; 3, palmer worm feeding on young apples. 


PiratE XX VIII.— Gipsy anp Brown-Taiz Morus. 


1, Brown-tail moths, upper male, lower female; 2, winter nest of brown-tail moth 
caterpillars; 3, male gipsy moth; 4, gipsy moth larve; 5, female gipsy moths. 
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APPLE MAGGOT. 


Rhagoletis pomonella Walsh. 


In addition to being called the apple maggot, the insect is also 
commonly known as the railroad worm because of the long, winding, 
; brownish channels made by the larvee 
or maggots in the fruit. The adult 
insects are flies. (Fig. 53.) They 
appear in June and deposit eggs just 
under the skin of the fruit. These 
eges hatch into maggots that burrow 
irregular channels through the fruit. 
(Fig. 54.) Moderately infested fruit 
becomes rough and uneven due to the 
“stings ”’ or egg punctures of the fly. 
Badly infested fruit falls early and the 
maggots enter the soil, where they 
remain until the following spring. 
While many varieties of apples are 
: subject to attack, the injuries are 
Fre. 53.—Aputr or Apptz Maccor, More pronounced to certain sorts that 
mature in the summer and fall. 
Remedies.— It has long been noticed that commercial orchards 
that are cultivated and thoroughly sprayed are as a rule free 
from injury by this maggot. Neglected orchards, particularly 
of summer and fall varieties of apples, are susceptible to losses 
every year. This is especially true in localities where little 
attention is given to fruit-growing. In this lies a hint that 
thorough spraying and cultivation - 
of orchards each year as_ prac- 
tised by our most successful 
growers are, perhaps, the most sat- 
isfactory means of avoiding injury 
by this pest. The only remedy 
that experience has shown to be 
effective in reducing the injury on 
badly-infested varieties is the de- 
struction of windfalls, which is 
ordinarily accomplished by pastur- § 
ing the orchard with hogs or sheep. 
Recently the use of poisoned bait 
has been recommended for the 
destruction of the fly. The method 
employed is to syringe the lower 
branches with a mixture of molas- 
ses one pint, arsenate of lead three ounces and water four 
gallons. 


Fie. 54.— Work or APPLE Maaaor. 
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GIPSY AND BROWN-TAIL MOTHS. 


These insects have been for many years destructive pests in New 
England. They are very injurious in orchards, but they have 
largely derived their reputation as noxious insects from their 
ravages on shade and woodland trees. One small infestation of the 
gipsy moth has already been located in this State; and because of 
the commercial intercourse and the close proximity of New York to 
the infested areas of New England the time is doubtless not far 
distant when one or both of these insects will establish themselves in 
our fruit-growing sections. Orchardists should familiarize them- 
selves with the appearances and habits of these insects. 


GIPSY MOTH. 
Porthetria dispar Linn. 


The gipsy moth is a native of Europe. It occurs there in destruc- 
tive numbers at intervals of several years, when it defoliates large 
areas of forest. It was first introduced into Mas- \ 
sachusetts in 1868 and by 1890 it had spread and 
become a serious pest in the eastern part of the 
state. In subsequent years it has established itself (oe @) 
in many parts of New England and the authorities 1 6) 
have undertaken extensive means of repression. = z 
The spread of the gipsy moth from one tree to 
another of its own accord is largely dependent O00 } 
upon the caterpillar stage (Plate X XVIII, fig. 4), (0 0 } 
for the female (Plate XXVIII, fig. 5) does not fly 
readily. However, all stages of the insect may be Coe 
transported by other agencies, such as wagons, auto- 
mobiles and shipments of freight. By this means 0 0} 
the pest has been distributed over the eastern 4.0 0 } 
-part of Massachusetts and into adjoining states. 

The caterpillars feed on the foliage of practically (0 0 | 
all plants, and if uncontrolled will kill most shade 
trees in two or three years. Coniferous trees are 

said to be killed after one defoliation. 

Life history — The eggs are laid during July and Fig. 55.—Dracram 
August in large, oval masses, covered by yellowish oF Marxrnes on 
hairs from the body of the female. They may be ee Sen 
deposited on the bark or in cavities of the trunk, ‘ 
on the underside of leaves, on fences, walls or houses, and on boards, 
boxes or any kind of object that adjoins infested trees. The eggs 
hatch about the first of May and the caterpillars are full grown by 
midsummer. They are then about three inches long, of a dusky 
color with a double row of eleven spots down the back; the first 
five pairs are blue and the remaining six red. (Fig. 55.) In July 
or early August they change to the pupa stage, which is often enclosed 
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in a thin cocoon. The moths emerge in late July and August. The 
males, which are smaller and dark brown, fly about and mate with 
the females, which are nearly white with dark markings and are 
heavy bodied and scarcely able to fly. 

Remedies.— Paint egg clusters with creosote in fall, winter or 
spring. Spray trees with arsenate of lead (5 lbs. per barrel) just as 
the eggs are hatching in the spring. 


BROWN-TAIL MOTH. 


Euproctis chrysorrhea Linn. 


The brown-tail moth was introduced into the United States in 
1890 on nursery stock imported from Europe, where it is a common 
native pest. It first became established in eastern Massachusetts 
and has since spread to New Hampshire, Maine, New Brunswick, 
Connecticut, and Rhode Island. The moths (Plate XXVIII, fig. 1) 
fly long distances and spread mostly with the prevailing winds. It 
has not become established in New York so far as is known, but thou- 
sands of nests have been found by nursery inspectors on seedlings 
imported from France. The caterpillars of this species prefer the 
fruit trees, but they also feed on almost all the common forest trees 
except the evergreens. 

Life history The moths emerge in midsummer. The eggs are laid 
in late summer on the terminal leaves. The caterpillars are gre- 
garious and pull the leaves together with a web, forming tough silken 
nests in which they pass the winter (Plate XXVIII, fig. 2). When 
they emerge in the spring they feed on the opening buds and leaves 
and become full grown in June. The mature caterpillars are cov- 
ered with fine barbed hairs which cause a distressing irritation of 
the skin upon human beings, known as the “ brown-tail rash”. The 
pup are found among the leaves enveloped in white-silk cocoons. 
Both sexes of the moths are white on all parts except the abdomen, 
which is covered with brown hairs. 

Remedies.— The measures employed to combat the insect are as 
follows: Cut off nests from trees from October to April and burn 
them. Spray trees during early May and in August, when the eggs 
hatch, with arsenate of lead. 
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SPRAYING SCHEDULE FOR THE PRINCIPAL INSECTS AND DISEASES OF 
THE APPLE. 


First application— As buds show green at the tips, use lime- 
sulphur wash at winter strength for San José scale and leaf blister- 
mite. 

Second application.— Just before blossoms open, for apple scab and 
various leaf-eating insects, use lime-sulphur solution (82° Beaume) 
diluted with forty parts of water, with two to three pounds arsenate 
of lead to forty gallons. May be omitted if insects are few and 
weather is dry. 

Third application When blossoms are about two-thirds off, 
give same treatment as (2). This is the most important spraying 
for apple scab and codling moth. Should never be omitted. 

Fourth application. About two weeks later repeat (2) if weather 
is favorable for apple scab; that is, moist and warm. 

Fifth application.— About first week in August repeat (2) to 
prevent late infections of apple scab and to control second brood of 
codling moth. 
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APPLES: OLD AND NEW.* 
U. P. HEDRICK anp GC. H. HOWE. 


INTRODUCTORY. 


The culture of new varieties is looked upon by conservative 
fruit-growers as gambling, pure and simple. Several causes com- 
bined put this stigma on new fruits: Introducers outrun all license 
in describing their wares; nurserymen too often rename old varie- 
ties; and, more than all else, originators, nurserymen, and fruit- 
growers have wrong ideals and introduce varieties without value 
or to fill places better occupied by existing sorts which cannot be 
dislodged. 

Yet despite the hazards, novelties must be grown if fruits are 
to be improved. There are many notions current that old varie- 
ties can be changed for the better but the statements to this effect 
far outstrip the evidence. Varietal improvement has been and 
will probably remain a negligible factor in obtaining better fruits 
and new varieties must be grown to keep up the evolution which 
each generation has seen in fruits and which will continue indefi- 
nitely since the limits of improvement can never be reached. 

Old varieties are novelties in new locations as they are also to 
all who have never grown them. The introduction of new sorts 
and the uncertainty as to old ones makes it necessary for some one 
to grow varieties on probation in fruit-growing regions. Now to 
test varieties of fruits is a money-taking, time-consuming task 
which requires not only the good judgment of an expert fruit- 
grower but wide and thorough knowledge of varieties. Manifestly, 
it is work for an experiment station and not for an individual. 

The New York Station attempts to test every variety of fruit 
obtainable that will thrive in this climate. This bulletin is one of 
several publications from this Station giving results of tests of 
old and new apples. It is the latest answer to the oft-repeated 
question: ‘ What apples shall I plant?” 


* Reprint of Bulletin No. 361, March, 1913; for Popular Edition, see p. 730, 
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The most valuable information for the grower is to be found in 
the catalog of apples on the last pages of the Bulletin. Studying 
the varieties under test has thrown light on several phases of 
apple-growing, some of them more suited to controversy than prac- 
tice yet worth taking into account, and these are discussed before 
the catalog is reached under the heads: Groups of Apples, 
Strains of Apples, Do Apples Degenerate, Natural Resistance to 
Disease in Apples, and Seedless Apples. 


GROUPS OF APPLES. 


Horticultural writers very commonly divide apples into vaguely- 
defined divisions called “groups.” This term, like “ kinds,” 
“strains,” “races,” and “sorts,” has no official recognition in 
the botanical or horticultural codes of nomenclature, and 
since the codes of botany and horticulture are already com- 
plex even to experts, it would be confounding confusion to add 
this term officially. But we can hardly expect to have uni- 
formity in the nomenclature of plants, wild or cultivated; and 
since “ group” is a word of great convenience to fruit-growers and 
is understood alike by those who use it and those to whom it is 
addressed, convenience, in this case, can well be put before princi- 
ple and the use of “ groups ” be continued. 

The limits of the term are easily set; indeed, its application is 
so apparent in pomology that it hardly needs defining. A group 
is a collection of varieties of a fruit which has so many characters 
in common that near kinship is apparent. Members of groups of 
apples usually have a common ancestor, one, two, or at most, three 
generations back. So used, a group is a fraction of the species, 
the true botanical unit, and a variety is a fraction of the group. 

The formulation of varieties of apples into groups in accordance 
with their blood relationships is, in one particular, at least, of 
prime importance to apple-growers; since groups of apples have 
marked adaptations to particular conditions. Thus, the Winesap, 
Yomanite and Ben Davis groups are preeminently adapted to 
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southern apple regions; the Fameuse, Blue Pearmain, Reinette 
and Baldwin groups to New York; and the crab-hybrid group, 
represented by Wealthy, and the Russian apples, for the north 
Mississippi Valley. This development of groups of related varie- 
ties for regions having diverse conditions is becoming more and 
more marked and in New York we can discard whole divisions 
from the State and in the State can assign certain groups to cer- 
tain pomological districts. Grouping varieties, then, is not only 
a means of classification but is a real help many times as a guide 
to apple-growers in seeking what to plant. 

Groups are by no means fixed units. If the species of fruits 
were fixed they might be divided into parts that would be definite. 
But species are “ judgments,” to use an oft-quoted saying of Asa 
Gray, and the division of the apple species must also be an act of 
judgment, the value of which depends upon the knowledge of the 
judge. The groups of apples which follow, then, are tentative, 
subject to modification, and are presented chiefly as a means of 
showing the adaptations of varieties. 


GROUPS OF APPLES. 


Aport group.— Large, handsome, fall apples, coarse in texture 
and of medium quality. Some members of the group are adapted 
to all parts of New York. 


Alexander, Bismarck, McMahon, 
Ananarnoe, Constantine, Thompson, 
Aport Orient, Great Mogul, Wolf River. 
Arabka, — Howard Best, 

Bietigheimer, Judson, 


Baldwin group.— Highly colored, long keeping, well flavored, 
rather large apples with similarities in texture, flavor, form and 
color markings. Trees winterkill in the northern districts but are 
well adapted to all other districts. 


Arctic, Barber, Red Russet (red strain 
Babbitt, Hunterdon, of Baldwin), 
Baldwin, Olympia (identical Sutton, 


Bayard, with Baldwin), Tufts. 
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Ben Davis group.— Rather large, bright red, coarse and solid 
in texture, indifferent flavor, thick skin, shipping well and keep- 


ing well. 

Arkansas Beauty, Coffelt, Saratoga, 

Beach, Collins, - Schenectady, 
Ben Davis, Dickinson, Shackelford, 
Black Ben Davis, Eicke, Shirley, 
Challenger, Florence, Wallace Howard. 
Chicago, Gano, 


Black Gilliflower group.— Medium sized, dark red, oblong, 
ribbed apples of good quality but rather dry and coarse in texture. 
Less hardy than the Baldwin group. Particular as to soils. 


Black Gilliflower, Lady Finger, Striped Gilliflower. 
Deacon Jones, Scollop Gilliflower, 
Johnsonite, Skelton, 


Blue Pearmain group.— Somewhat large, dull red with bluish 
bloom, mild flavor, fair quality, dense texture and thick skins. 
Adapted to northern conditions and for most part valuable there 


only. 

Baxter, Mabie, Scarlet Beauty, 
Bethel, Monroe Sweet, Stone, 

Blue Pearmain, Oel Austin, Victoria Sweet, 
Du Bois, Perry, Windsor. 
Gideon Sweet, Perry Red, 

Jewett Red, Rutledge, 


Chenango group.— Medium sized, red striped, oblong conic ap- 
ples of high quality, peculiar aroma and delicate texture. In 
general the three sorts in this group succeed where the Baldwin 
can be grown. 

Chenango, Prince Double, Stump. 


Early Harvest growp.— Summer apples of medium size, pale 
yellow or white in color, of good but not superior quality and with 
delicate breaking flesh. More suitable to the warmer than to the 
colder portion of the State. 

Early Harvest, Early Ripe, Parry White. 


Fameuse group.—Medium sized, handsome red, usually striped, 
apples, roundish oblate, thin skinned, of high dessert quality, and 
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pure white tender flesh. A tendency to reproduce true from seed 
is a striking peculiarity. As a group, predisposed to fungus trou- 
bles. The varieties in this group, with one or two exceptions, 
reach their highest perfection in the North. The most valuable 
group for the colder portion of the State. 


Boys Delight, Jersey Black, St. Lawrence, 
Canada Baldwin, La Victoire, Shiawassee, 
Cortland, Louise, Striped Fameuse, 
Detroit Red, McIntosh, Switzer, 
Fameuse, Onondaga, Scarlet Pippin, 
Hilaire, Otsego, Ver. 


Hibernal group.— Probably the hardiest apples. Mature in a 
short season. Russian. 
Bogdanoff Glass, Hibernal, Ostrakoff, Romna. 


Jonathan group.— Medium sized, handsome red apples of high 
quality, and crisp, juicy flesh. Variable in adaptations. Resem- 
bles the Baldwin group. With one or two exceptions best adapted 
to the Eastern districts. 


Esopus, King David, Red Canada, 
Flushing Spitzenburg, McCroskey, Rensselaer, 
Jonathan, Manchester, Rockland. 
Kaighn, Mother, 


Keswick grouwp.— English apples of unknown adaptations in 
New York. 
Keswick, Lord Suffield. 


Lady group.— Very small, roundish oblate, dessert apples, 
handsome in color and sprightly in quality, with crisp, juicy flesh, 
thin skin, and good keeping qualities. Best adapted to the 
Hudson Valley and Long Island districts. 

Highland, Peron, Star Lady. 
Lady, Sleight, 

Lawver growp.—Medium sized, of very high color, rather dense, 
medium coarse texture and inferior flavor. Excellent keepers. 
From the South, but Akin, at least, is worth trying in the milder 
parts of New York. 

Akin, Lawver, McAfee. 
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Limbertwig group.— From the Southwest and not adapted to 
New York conditions. 
Green Limbertwig, Red Limbertwig. 


Longfield group.— Russian, and can be grown in practically ail 
parts of New York. 
English Pippin, Longfield. 


Lowland Raspberry group.— Russian. Adapted to Northern 


New York. 
Lowland Raspberry, Red Wine. 


Newtown Spitzenburg group.—Medium sized, roundish, striped 
apples of high quality. Running small in New York and not well 
adapted to any of our districts. 

Bethlehemite, Duncan, Newtown Spitzenburg. 


Northern Spy group.— Large, striped red, roundish oblate, 
ribbed, with delicate bloom, juicy, crisp, fine grain, of highest 
flavor and quality. Fastidious as to soils but probably can be 
grown in congenial locations in all but the coldest portions of the 
State. 


Arnold, Northern Spy, Stanard, 
Doctor, Ontario, Wagener. 
Hagloe, Oswego, 

Melon, Schoharie, 


Oldenburg group.— Medium to above in size, variously striped 
with red, generally ripening in fall and of comparatively short 
season. Tart, culinary apples with but few dessert sorts. Rus- 
sian. Probably the most cosmopolitan of the groups here listed — 
some members succeeding in all parts of New York. 


Anis Rose, Falix, Okabena, 
Autumn Streaked, Gladstone, Oldenburg, 
Borovinka, Golden White, Pewaukee, 
Buda, Hoadley, Striped Winter, 
Champaign, Lead, Zolotareff. 
Charlamoff, Lou, 

Dudley, Milwaukee, 


GRAVENSTEIN SECTION. 


Banks, Gravenstein. 
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falls group.—'On mature trees medium to below in size, 
rather dull striped red, of superior quality and texture, keeping 
late, productive to a fault. A southern group not adapted to north- 
ern conditions. 


Doctor Walker, Milam, Salome. 
Ingram, Ralls, 


Rambo group.— Only medium in size, roundish oblate, rather 
dull striped red, good quality. Southern. Adaptations not well 
known for New York, though some members of the group can be 
grown in the warmer districts of the State. 


Domine, Milden, Wells. 
Lacker, Rambo, 


Red Astrachan group.— Summer apples of above medium size, 
crisp, tart and of good quality. May be grown in all parts of the 


State. 
Oszi Vaj, Red Astrachan, White Astrachan. 


Reinette group.— With few exceptions rather large in size, 
of green or yellow ground color, with or without blush, and gen- 
erally of good quality. A large and poorly defined group which is 
here divided into four sections. Nearly all of the members, with 
the exception of a few in the Newtown Section, thrive in New 
York. Only a few varieties of this group, however, succeed in 


the northern district. 
FALL PIPPIN SECTION, 


Albion, Greenville, Peach Blow, 
Boiken, Hawley, Reinette Pippin, 
Crowns, Holland Pippin, Sharp, 
Elgin Pippin, Jack, White Spanish, 
Ewalt, Lowell, Winter Banana, 
Fall Harvey, Maiden Blush, Winter Pippin, 
Fall Pippin, Magenta, York Pippin. 
French Pippin, Newark Pippin, 
Golden Pippin, Ohio Pippin, 

RHODE ISLAND GREENING SECTION. 
Autumn Swaar, Holland Winter, Sheddan, 
Battyani, Monmouth, Starr, 
Bottle Greening, Northwestern Greening, Sweet Greening, 
Canada Reinette, Patten, Tobias Pippin, 


Fall Orange, R. I. Greening, Victuals and Drink. 
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NEWTOWN SECTION. 


Admirable, Tvanhoe, Slingerland, 
Belmont, Middle, Westchester, 
Clinton, Peck Pleasant, White Pippin, 
Green Newtown, Perry Russet, Yellow Newtown. 
Grimes, Piekard, 

Huntsman, (I) Shannon, 


—_— 


SWAAR SECTION. 
Mann, Seneca Favorite, Swaar. 


Romanite Group.— Variable in size, highly colored, from poor 
to good in quality, keeping very late. Southern apples of little 
value in New York with the possible exception of one or two sorts 
for the warmer districts. 


Buckingham, Minkler, Pennock, 
Gilpin, Missing Link, Romanite, 
Glenloch, Mock, Stark, 
Lansingburg, Nero, York Imperial. 


Rome group.—Above medium in size, roundish, handsomely 
colored apples of indifferent quality. Rome, only, succeeds in 
some parts of New York. . 


Ben Hur, Langford, Rome. 


Russet group.— Ranging from small to above medium in size, 
russet colored, with peculiarly fine-grained, dense texture, 
sprightly flavor and good keeping quality. Illy defined as to 
adaptations but some member succeeding in all of the New York 
districts. 


Brownlees, Golden Russet, Roxbury, 
Bullock, Hunt Russet, Sailee Russet, 
Carpentin, Long Island Russet, Swayzie, 
English Russet, Pomme Grise, Sweet Russet. 


Summer Rambo yroup.— Large, attractively striped with red, 
roundish oblate, coarse in texture, and of average quality, ripening 
in early fall. Adaptations not well defined for New York. 


Grosh, Summer Rambo, Western Beauty. 
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Sweet Bough group.— Summer or fall apples of sweet flavor, 
medium to large size, variably conic, good quality. Very general 
in adaptations, although some of the members cannot be grown in 
cold localities. 

Autumn Bough, Fullerton Sweet, Sweet Bough. 


Tetofsky group. Summer apples, below medium in size, 
striped, of average quality. Valuable only in cold climates. 
July, Tetofsky. 


Tompkins King group.— Early winter apples, large, at- 
tractively striped with red, variable but symmetrical in form, of 
superior quality and characteristic dense, coarse texture and aro- 
matic, yellowish flesh. Especially suited to the western New York 
districts, but succeeding to a fair degree in all except the most 
northern districts. 


Adirondack, Halt, Palouse, 
Blenheim, Hubbardston, Ribston, 

Ensee, Ozone, Tompkins King. 
Fishkill, 


Twenty Ounce group.— Large, late fall, broadly splashed red 
apples, roundish in form, of good quality and with a coarse, yel- 
lowish, aromatic flesh. Grown more or less generally in all but 
the most northern districts. 


Collamer, Lyscom, Twenty Ounce. 


Vandevere group.— Local in adaptation and confined mostly to 
the warmer part of the State. 

Ronk, Vandevere, Vandevere Improved 
(identical with Vande- 
vere). 

Wealthy growp.— Fruit undersized on old trees. Early and 
abundant croppers. Hardy and adapted to all of the apple dis- 
tricts of New York. 


Peter, Wealthy, and several Minnesota seedlings. 


Winesap group.— Winter apples, medium to large in size, dark 
red, rather solid and of fine grain, of good but not high quality, 
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good keepers. A group belonging to the South and West and of 
small importance in any of the apple districts of New York. 


Arkansas, Oliver, Winesap, 
Arkansas Black, Paragon, Winter Paradise. 
Kinnaird, Stayman Winesap, 


Yellow Bellflower group.— Medium to large apples, characteris- 
tically oblong conic, predominantly yellow, with a large somewhat 
remarkably open core. Flesh firm, crisp, aromatic and of high 
quality for culinary purposes. Somewhat general in distribution 
throughout the State but inclining to the southern and warmer 
districts. 


Barry, Moyer, Summer Bellflower, 
Flory, Newman, Titus Pippin, 
Kirtland, Occident, Yellow Bellflower. 
Mason Orange, Ortley, 


Yellow Transparent group.— Early summer apples, of medium 
size and characteristically thin skin and tender flesh. Russian. 
Adapted to all New York districts. 


Breskovka, Red Transparent, Thaler, Yellow Transparent. 


STRAINS OF APPLES. 


As dividing the species into groups of varieties helps in deter- 
mining adaptations and, therefore, what to plant; so, the division 
of the variety into strains may be helpful if the strains are real 
and not fanciful — as proves so often to be the case. Strains arise 
through bud variations, long known to fruit-growers as sports, but 
recently dignified by De Vries as mutations. Strains so arising, 
in apples, in particular, usually differ from the parent variety in 
one or at most but a few characters. Color of fruit seems to be 
the character which is in a mutating condition in apples; 
and nearly all of the strains of this fruit differ from the 
parent only in color. The touchstone which Nature uses in creat- 
ing new characters in plants has not yet been discovered and there 
are no known means whereby a variety may be made by man to 
sport or mutate. 
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Three varieties out of the 804 catalogued in this Bulletin have 
probably originated as bud-mutations. Each of these three dif- 
fers from its parent only in the color of the fruit and ought to be 
rated as a strain rather than as a distinct variety. Each not 
only so strongly resembles the parent as scarcely to be distin- 
guished from it, but answers the same purpose, is adapted to the 
same environment and will probably sell in the markets under the 
parental name, though in two of the three cases the apples ought 
to sell better by reason of the higher color. 

The three apples are Banks, a bright red mutation of Graven- 
stein, ‘Collamer,‘a highly colored offshoot of Twenty Ounce, and 
Red Russet, the well known russet variation of Baldwin. The 
first two strains are improvements on the parents but the russet 
Baldwin has no merits superior to its parent. In the last case, at 
least, the strain is not well fixed, since buds from Russet Baldwins 
occasionally produce normal Baldwins and individual trees are re- 
ported in which part of the product is russet and the remainder 
the normal red. 

It is possible that Green and Yellow Newtown and Black Ben 
Davis and Gano are related as parent and mutant offspring. At 
the most, however, there is only the slightest possible distinction — 
a case of tweedledum and tweedledee — in either of the two pairs. 
In neither pair is there a claim as to which was parent or which 
offshoot. The high color in Yellow Newtown and Black Ben 
Davis, if it exist, would in most markets be a commercial asset. 

As the writer has tried to show elsewhere,’ deviations from 
type which can be perpetuated are exceedingly rare. Fluctuating 
variations due to environment there are in countless numbers, but 
these are not known to be transmitted and probably disappear 
with a change in environment. 

The introduction of some fluctuating variation or a new variety 
is not uncommon in apples, this catalog furnishing several ex- 
amples. Thus, Improved Wagener, heralded as a “ pedigreed” 
strain of the common Wagener differs not a whit from its parent 


1N. Y. Agr. Expt. Sta. Bul. 350: pp. 146 to 151. 1912. 
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on our grounds; Olympia, another “ pedigreed” marvel of the 


press “‘ bred up ” from the Baldwin is a “ chip off the old block,” 
a typical Baldwin, as it grows here; Improved Shannon and Im- 
proved Vandevere are other examples of “ pedigreed strains” in 
which no improvement can be found when the trees are grown side 
by side with the parents. These are but a few examples cited to 
lead up to a caution several times sent out from this Station in the 
past few years: Fruit-growers should steer clear of “ pedigreed 
stock ” and “ improved strains” of varieties until the new produc- 
tions can be seen somewhere by competent judges growing side by 
side with the parents. So far, improved strains have turned out 
to be better suited to advertising than to the needs of fruit- 


growers. 
DO APPLES DEGENERATE? 


We are not breaking new ground in considering this question, 
as it is at least a century old. Knight, foremost of horticulturists 
a hundred years go, maintained that varieties of cultivated plants 
deteriorate with age. He held that, since all the individuals of 
any variety of a plant propagated by vegetative means are only 
parts of one original plant, however greatly multiplied or widely 
scattered, all must simultaneously approach old age and death. 
There has been scarcely a horticulturist of note since who has not 
pronounced for or against Knight’s view, in some one of its many 
phases. If plant-growers were allowed to settle the controversy 
the verdict would be unanimous that “ varieties do degenerate.” 
But the trend of science is against degeneration of varieties. 

Science says that varieties retain their characters perma- 
nently, suffering deterioration neither from old age nor oft- 
repeated vegetative reproduction. Cells and plants may die in 
millions from various causes but individuals retain the power to 
reproduce the variety indefinitely. Perhaps a qualification to 
this statement should be made. It is possible that new varieties, 
especially those arising from crosses, have a first flush of vigor and 
are more or less unstable, or do not show all of their characters in 
the first few years of their existence. 
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It is desirable that experience with a particular plant extending 
over a long period should be put on record if it have a bearing 
on this matter of degeneracy. Most of the apples discussed in- 
this Bulletin have been grown on the Station grounds. The 
origin, history, description and statements of faults and merits 
from textbooks, the press and correspondents, are on file and in 
daily use. When all the information from these sources, made 
plain by familiarity, is focused, stability rather than variation 
characterizes varieties of apples. 

The following varieties, in particular, have been studied in 
the orchard and in the literature. The Baldwin has been under 
cultivation since about 1740, yet trees on our grounds, from sev- 
eral sources, show no signs of deterioration. Though Baldwin is 
the most widely planted apple in America, the whole progeny of 
the original tree, with the exception of the Russet Baldwin, a 
mutation, is uniformly the same when grown under identical con- 
ditions. A Rhode Island Greening tree in the Station orchard 
propagated from what is supposed to be the original Rhode Island 
Greening, about 200 years old, is the same in growth and bears 
apples no better, no worse, than trees several generations removed 
from the parent plant. The Roxbury Russet, Lady and Fameuse, 
all grown for three centuries, show no impairment of vigor or 
change in characters if we may compare growing plants with the 
descriptions in old textbooks. 

Varieties known to be over 200 years old, beside the three 
named, trees of which still grow vigorously and produce well, are 
Ribston, Green Newtown, Holland Winter, Pomme Grise, Winter 
Pearmain and Yellow Bellflower. Of those over 100 years there 
are a score or more of well known sorts whose history and be- 
havior are so well recorded as to leave little doubt that they are 
the same now as in the beginning. If they are wearing out it is 
a very slow process. Among these are Fall Pippin, Gloria Mundi, 
Hawley, Williams, Early Harvest, Detroit Red, Oldenburg, Red 
Astrachan, Maiden Blush, Porter, St. Lawrence, Sweet Bough, 
Black Gilliflower, Ben Davis, Cooper Market, Domine, Esopus 
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Spitzenburg, Grimes, Hubbardston, Jonathan, Peck Pleasant, 
Ralls, Red Canada, Smith Cider, Swaar, Tompkins King, 
Wagener, Westfield, and Winesap. 

The fact that many of the varieties named are less popular than 
they once were and that other apples famous in their day have 
disappeared, argues nothing. Varieties thus drop out because 
they are outclassed by newcomers. Of the sorts named, 
some will be cited as lacking in vigor, as “losing in consti- 
tution.” These, it will be found, have been “ defectives” or “ un- 
manageables” from the start. It was the great excellency of 
their product that originally brought them from the limbo of un- 
named seedlings. Varieties disappear in localities, too, because 
they are out of harmony with their surroundings. 

The fruit-grower sees individual trees wearing out and jumps 
to the conclusion that the variety is running down. Individual 
trees wear out by the million because of neglect, unsuitable soil, 
insects and diseases. The effects of the causes named can no more 
be attributed to degeneracy than the ills and ailments of mankind 
due to poor diet, care and surroundings can be said to come from 
degeneracy in mankind. 

It is true, as every nurseryman well knows, that debility in the 
parent stock is transmitted in some degree to the succeeding gen- 
eration — a matter of feed and not of breed — but this effect does 
not continue through more than a few years if the cause be re- 
moved. The weakling from a poorly nourished bud usually out- 
grows its frailness and none of it is passed on to future gen- 
erations. 

From all evidence to be had it would seem that the fruit- 
grower is safe in assuming that for practical purposes varieties of 
apples do not degenerate. Neither do they change. Vigor cannot 
be permanently increased, nor characters resulting from environ- 
ment added, by using the sieve of selection. But through the 
horn of plenty, vigor can be increased for the generation in 
hand and trees may be made to take on for the time being 
new and oftentimes valuable characters. Abundance of food, 


New York AGricuLtuRAL ExpERIMENT STATION. 3899 


the best of care, protection against insects, diseases, adverse 
soil or adverse climate are the means of preventing individual de 
generacy which so many fruit-growers confound with degenera- 
tion of the variety. 


NATURAL RESISTANCE TO DISEASE IN APPLES. 


Notes on resistance to the various troubles of apples have been 
taken in the Station orchard for a number of years and while 
these, when compiled, make no great showing, yet they do have 
some value to apple-growers. It means much in selecting varieties 
to know which are immune or susceptible to an uncontrollable dis- 
ease, as fire blight; or in the planting of home orchards, where it 
may not be feasible to spray, a man may well select the sorts that 
are least susceptible to scab, whereas this disease counts for almost 
nothing to those who spray. The subject, as one can see after a 
moment’s thought, is a most important one to plant-breeders. 

Immunity to contagious disease, or the fact that some animals 
and plants are more or less secure against infectious germs to 
which their near of kin are subject, is elementary knowledge alike 
to those who have charge of the health of humans or of lower 
forms of life. In spite of a wealth of recent discoveries the causes 
and conditions of immunity are not well known. With plants, 
especially, knowledge of causality and condition is a thing of 
shreds and patches. It is known, however, that there are two 
kinds of immunity; that which is acquired and that which is in- 
herited. 

Immunity in animals is acquired in several ways; as, by having 
the disease, of which smallpox and measles are examples; by being 
inoculated with attenuated virus or with some toxic product of the 
bacteria; and by injections of the serum of some other immune 
animal. Immunity in plants takes a different turn and it is not 
known that it can be acquired. Man has smallpox but once, but 
there is no known parallel in the plant kingdom; though there are 
cases, as that of pear blight, in which a disease seldom attacks old 
plants which must have had the disease in their youth. Neither 
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is it possible to cause immunity in plants by vaccinations, inocula- 
tions or injections. 

Inherited immunity is possessed by animals and plants alike. 
Negroes are immune to yellow fever; some cattle and sheep to 
anthrax; certain pears and apples are immune to blight; some 
peaches to leaf-curl. Immunity sometimes belongs to species, 
sometimes to races or varieties and sometimes to individuals. 

But while we are in comparative ignorance of how immunity is 
transmitted we now have a substantial body of facts showing that 
it can be bred in plants. As far back as 1900, in the medieval 
days, almost the prehistoric days, of plant breeding, as we view the 
progress that has since been made, the breeding of disease-resistant 
plants had been begun and has been steadily carried on since 
through selection and by crossing. Through selection Blinn? has 
developed a cantaloupe resistant to blight; Bolley * has bred a flax 
resistant to flax wilt; Bain and Essary* a red clover that with- 
stands a fungus; Jones* has selected a potato resistant to late 
blight ; and Orton * has grown a cowpea resistant to a wilt fungus. 
The work done with these plants should be most suggestive to 
breeders of apples. 

Not so much has been done through hybridizing but still a very 
promising start has been made. Orton ® has grown a hybrid be- 
tween the watermelon and the citron which is resistant to the 
watermelon wilt, while Biffen * has made the most important dis- 


1 Blinn, P. K. A rust-resisting cantaloupe. Colo. Agr. Exp. Sta. Bull. 
104. N 1905. 

2 Bolley, H. L. Breeding for resistance or immunity to disease. Proc. 
Amer. Breeders’ Assoc. 1: 131-135. 1905. 

3Bain, S. M., and Essary, 8. H. Selection for disease-resistant clover. 
Tenn. Agr. Exp. Sta. Bull. 75. D 1906. 

4 Jones, L. R. Disease resistance of potatoes. U. S. Dept. Agr. Pl. Ind. 
Bull. 87. 1905. 

5 Orton, W. A. The wilt disease of the cowpea and its control. U.S. Dept. 
Agr. Pl. Ind. Bull. 17: 9-22. 1902. 

6 Orton, W. A. A study of disease resistance in watermelons. Science II. 
25: 228. 1907: 

7 Biffen, R. H. Mendel’s laws of inheritance and wheat breeding. Jour, 
Agr. Sci. 1: 448. 19065. 
Studies in the inheritance of disease resistance. Jour, Agr. Sct. 
2: 109-128. Ap. 1907. 
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covery that resistance and susceptibility in one species are Men- 
delian characters. He has found that susceptibility in wheat to 
attacks of yellow rust are inherited in Mendelian ratio. If his 
conclusions are correct, susceptibility to this rust is a unit- 
character in wheat; immunity depends upon the absence of this 
character. 

Biffen’s evidence is such that we are forced to accept it for 
this disease of wheat. When we supplement his discovery with 
the knowledge we previously had of inheritance of disease, we are 
filled with hope that immunity and susceptibility are inherit- 
able characters with many diseases of plants. 

Tt will not do to jump immediately to the conclusion that we 
shall shortly breed fruits resistant to all fungi and _ bacteria. 
The task will be long and laborious for any one disease, as it can 
be accomplished only by breeding new. varieties — old sorts cannot 
be changed. Varieties having immunities must be crossed with 
other varieties. With the manifold characters of the two parents, 
it may require much shuffling and many draws to secure the com- 
bination of disease resistance with other characters that a good 
variety must have. 

Meanwhile, not much real building can be done until we have 
the foundation laid. That foundation must be knowledge of the 
immunities and susceptibilities of existing varieties. The chief 
object of this brief discussion of resistance to disease is to intro- 
duce a list of varieties of apples which at the Geneva Experiment 
Station are more or less resistant or susceptible to two diseases — 
apple scab (Venturia inaequalis [Cooke] Aderh.) and apple blight 
(Bacillus amylovorus [Burr.] De Toni). 


SUSCEPTIBILITY OF APPLES TO APPLE SCAB. 


Relatively immune. Relatively susceptible. 
Alexander, Belmont, 

Baxter, Bellflower, 

Ben Davis, Chenango, 

Black Gilliflower, Esopus Spitzenburg, 
Cranberry Pippin, Fall Pippin, 

Gano, Fameuse, 
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Relatively immune. 
Gravenstein, 
Grimes, 
Hubbardston, 
Jonathan, 
Northwestern Greening, 
Oldenburg, 

Red Astrachan, 
Rome, 

Roxbury Russet, 
Sutton, 

Swaar, 

Tolman Sweet, 
Tompkins King, 
Wagener, 

Wealthy, 

Yellow Transparent. 
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Relatively susceptible. 
Golden Pippin, 
Green Newtown, 
Hawley, 
Huntsman, 

Lady, 

Lady Sweet, 
Lawver, 

Maiden Blush, 
McIntosh, 
Mother, 

Northern Spy, 
Ortley, 

Red Canada, 

R. I. Greening, 
St. Lawrence, 
Smokehouse, 
Twenty Ounce, 
Willow Twig, 
Winter Pearmain. 


The list below was prepared from notes taken in 1906 when 
apple blight was more prevalent in western New York than ever 
before known. Only well known varieties are listed. Sorts inter- 
mediate to blight are not listed. 


SUSCEPTIBILITY OF APPLES TO APPLE BLIGHT. 


Immune in 1906. 


Very susceptible. 


Babbitt, Alexander, 
Baldwin, Arabka, 

Cox Orange, Bailey Sweet, 
Cranberry Pippin, Bismarck, 
Delicious, Black Gilliflower, 
Gideon, Constantine, 
Grimes, Esopus Spitzenburg, 
Lady, Fall Pippin, 
Northern Spy, Jonathan, 
Swaar, Mother, 

Sweet Bough, Pewaukee, 
Tompkins King, Ralls, 

Twenty Ounce, R. I. Greening, 
Wagener, Rome, 
Washington Strawberry. Sutton. 


There is another form 
often neglected by plant 


of natural resistance to disease, too 
pathologists and plant-growers alike, 
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which is too important to let pass without a word. This is the 
resistance made by strong, able-bodied, well-fed, healthy, vigorous 
plants. Any and all of the things that contribute to highest vigor 
in a plant add to its capacity to resist or throw off disease and the 
reverse condition predisposes to the contraction of disease. There 
is no experimental evidence in confirmation of the statement just 
made but it has so much observational foundation that it may be 
put in positive words. 


SEEDLESS APPLES. 


Periodically the imagination of fruit-growers is excited by re- 
ports of new and wonderful seedless apples. But as yet, the seed- 
less apple is a chimera from the standpoint of utility. The fruits 
are usually very deficient in size, color or quality — the latter in 
particular. Most of them are also abnormal in other respects than 
in fewness of seeds. In many varieties of apples seedless indi- 
viduals are now and then found. On the other hand there seems 
to be no known case in which all of the apples in seedless varieties 
are lacking in seeds. 

Seedless apples are not new. They were known to the Greeks ! 
and the Romans. They have been described time and time again 
since Pliny* wrote of Roman agriculture. Descriptions of these 
outbreaks of Nature’s usually orderly course are so common in 
both botanical and horticultural books that there is no need to re- 
peat them even to the general public who scarcely more than 
yesterday had dinned into their ears tales of a marvelous seedless 
apple which led to a full discussion of the whole subject. The 
commercial history of the apple just referred to was so unsavory 
that it would seem wisest to keep discreetly silent on this subject 
for some time to come. But fruit-growers, even those to whom 
the seedless apple is a sore point, can bear the statement of a few 
facts. 

Seedlessness is a permanent and a valuable character in many 
fruits. Thus, there are seedless varieties of the banana, barberry, 


1 Theophrastus. De caus. pi. Lib. 3, ¢. 23, 
2Pliny. Lib. XV, ¢c. 15. 
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breadfruit, date, persimmon, fig, grape, lemon, medlar, mulberry, 
opuntia, orange, peach, pear, pineapple, pistacio, plum, pome- 
granate, and strawberry. In several of these fruits seedlessness 
is a commercial asset. A variety of apples without seeds, 
especially if it were coreless as well, attractive in appearance and 
of high quality, would all but revolutionize apple-growing. Here, 
then, is a chance for the plant-breeder to exercise his art. 

Seedlessness in the fruits named,— many other illustrations 
might be given from vegetable, flower and field crops, — establishes 
the fact that the production of seed is not necessary for the health 
and vigor of plants; and in plants propagated vegetatively seeds 
are useless, cumbersome organs. The sooner we get rid of seeds 
and cores in apples the better; and given time and patience it can 
be done,— indeed, has been done, but the barrenness did not 
occur in conjunction with other desirable qualities. 

What means may the fruit-grower employ to obtain seedless 
apples? This is the important question. We might breed 
seedless apples more intelligently if we knew precisely what 
causes the suppression of seeds. Seedless apples seem to be pro- 
duced under several conditions. Thus, this fruit is reported to be 
usually seedless when grown in semi-tropic countries and under 
other conditions which cause very luxuriant growth. This antago- 
nism between growth and seed-production is not, however, capable 
of being transmitted either through seeds or buds. Hybridization 
is a well-known agent in diminishing the number, size and fertility 
of seeds in plants when the cross is a violent one or between distinct 
species. But crossing varieties of apples, so far as the experience 
at this Station goes or the scant and fragmentary accounts in litera- 
ture show, has little effect on seed-bearing. Seedless apples and 
pears have been produced by Ewert, a German, at will, by protect- 
ing the stigmas from pollen. But none nor all of these causes act- 
ing alone or in combination for a short period nor accumulatively 
over a long one seem to account satisfactorily for seedless fruits. 

Seedless varieties usually bear abnormal flowers, these either 
lacking sexual organs or petals or both. So marked are these 
monstrosities that the varieties are usually said to be “ bloomless ” 
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as well as “seedless.” Now this suppression of floral organs and 
seeds comes from seedlings, so far as we can learn from the more 
or less obscure histories of a score of seedless apples, from normal 
parents. In no case is there anything to lead to the suspicion that 
the loss of the capacity to produce seeds is the accumulated retro- 
gression of several generations. In other words, seedless varieties 
of apples, and of such other fruits as opportunity has offered to 
study, appear to be sports or mutations. The Navel orange, the 
Stoneless plum, the Lombardy poplar, Sultana, Zante and several 
other grapes are well known varieties of species which commonly 
bear seeds. All historical evidence shows that these probably 
came into being as mutations. 

Curiously enough no one seems ever to have tried planting the 
occasional seed to be found in seedless fruits, thus to ascertain 
whether the abnormality is passed from parent to offspring. If 
true mutations, such should be the case. Seedlings of seedless 
apples and a seedless pear, though crossed with other varieties, 
should fruit at Geneva this year or next and in time we may know 
more about the inheritance of seedlessness. Meanwhile, apple 
growers everywhere should be on the lookout for seedless sorts and 
when found, even though other characters are such as to make 
them worthless, they should be preserved as possible starting points 
for new and better seedless kinds if hybridization be possible or 
if they can be made to produce a few selfed seeds. 

A character so markedly abnormal as seedlessness might be ex- 
pected to carry with it correlations in fruit or plant. In the obser- 
vation of seedlessness at this Station the search for correlations 
has been fascinating, indeed irresistible, but the rewards have been 
no greater than in similar searches for this interesting phenomenon 
—correlation. A few dubious statements can be set down from 
the hasty work done with the apples on our grounds. The abortion 
or malformation of one or several of the floral organs that accom- 
panies most of the seedless apples has been mentioned. Such 
abnormalities are, of course, cause of the effect more than correla- 
tions with seedlessness. The apples in all seedless varieties that 
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we have seen are below medium in size, showing a tendency to de 
crease in size with seedlessness. ‘The varieties are usually pro- 
ductive — at least there is nothing to indicate incompatibility be- 
tween seedlessness and fruitfulness. The flavor of all of these 
seedless apples is below the mark, probably through accident. The 
cores are usually small and partly or, in a few cases, wholly 
absent. 

These brief statements serve to introduce a list of growers of 
different varieties of seedless apples reported in the United States 
during the past twenty years, with the place of origin. There are 
probably a few duplications in this list and it is certain that it is 
not complete. Many of the men named do not respond to letters, 
but an investigation would probably lead to the discovery that the 
seedless variety is still in existence in the locality. Trees from 
those marked with an asterisk are under cultivation on our 
grounds. We shall be glad to have cions or buds of other seedless 
sorts with the hope that from some existing seedless apple may be 
bred a worthy variety without seeds. 


Atlas J. Allen, Waynesville, N. C., 
J. H. Bailey, Linn, W. Va., 

H. E. Bemis, Green Cove Springs, 
Fla., 
Miss Portia E. Binkerd, West Mon- 

terey, Pa., 
T. J. F. Browns, Sands, N. C., 
Benj. Buckman, Farmingdale, Ill., 
W. M. Burns, Grantville, W. Va., 
Thos. P. Butcher, Parkersburg, 
W. Va., 
C. O. Crosby, Coquille, Ore., 
Samuel Donaldson, Kittanning, Pa., 
F. B. Doran, Clarkson, Va., 
*Fairbury Nurseries, Fairbury, Neb., 
James Flury, Lindsey, Ont., 
H. H. Farthing, Hattie, N. C., 
E. O. Goff, Spencer, W. Va., 
E. S. Granel, Cleveland, Ohio, 
W. H. Hart, Arlington, N. Y., 
C. F. Hodge, Worcester, Mass., 
C. S. Hunter, Seven Mile, Ohio, 
Dr. Nannestad B. Jorn, Brooklyn, 
i pe a 


W. T. Macoun, Ottawa, Canada, 
W. 8. Miller, Martinsburg, W. Va., 
*D. J. Miller, Millersburg, Ohio, 
Geo. E. Murrell, Fontella, Va., 
Geo. Peters & Co., Troy, Ohio, 
A. J. Reaser, Roncerverte, W. Va., 
Mrs. J. P. Reichert, Manorville, Pa., 
G. W. Robinette, Flag Pond, Va., 
E. L. Smith, Hood River, Ore., 
*J. F. Spencer, Grand Junction, Colo., 
G. W. Stewart, Newport, Me., 
*Dept. No. 24476 — 
Van Hoy Seedless, 
*Dept. No. 24626 — 
No Blow Seedless, 
*Dept. No. 40830 — 
Bloomless & Seedless, 
*Dept. No. 40833 — 
Parker Seedless, 
J. Van Lindley, Pomona, N. C., 
Chas. L. Wayland, Crozet, Va., 
*Chas. Waters, Bingen, Wash., 
*Edward Wellington, Waltham, Mass. 


U.S. D..A,, 
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CATALOG OF APPLES. 


This catalog contains 804 apples. The majority of these, 698 
in all, were described in the Apples of New York! and in Bul- 
letin 2757 from this Station. Nearly all of the varieties found 
in the three publications are, or have been, grown in the Station 
orchard. Some changes have been made in the discussion of the 
old varieties and the Station records of new varieties have been 
supplemented by information from originators and introducers. 
To enable fruit-growers to dig a little below the surface in using 
the catalog a few explanatory notes are necessary. 

Place of origin.— The first column in the catalog gives the place 
of origin of the varieties. The origin of a fruit is well worth 
knowing for its practical value, as it often helps very materially 
in determining whether a variety should be planted in a region. 
Thus, it may be assumed that the Russian sorts grown in America 
are particularly well suited to northern regions; that those from 
south of the Mason and Dixon line are true southerners as those 
from the north are northerners; it may even be assumed that an 
apple originating in New York will succeed there better than in 
any adjoining State, as it must have been well fitted to its habitat 
to have succeeded well enough to get out of the limbo of unnamed 
seedlings. To this statement there are several notable exceptions, 
some sorts thriving within the State that according to theory 
ought to fail forthwith. 

Bearing age.— The second column tells the number of years it 
took varieties to come into bearing in the Station orchard. The 
ages of bearing are not very trustworthy; for in most cases there 
have been but two trees and the varieties were not planted the same 
year. And, again, a decade or more ago when trees were headed 
high and pruned much, it took them longer to come into bearing 
than nowadays when we head low and prune little. Yet the ages 
given are suggestive and seem to the authors worth printing. 


IN. Y. Agr. Exp. Sta. “Apples of New York.” 
2N. Y. Agr. Exp. Sta. Bull. 275. 
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Form.—The third column gives the form of fruit in varieties. 
An especial attempt has been made to make as accurate a pen 
picture of the form of apples as can be made in an abbreviated 
description under the belief that form as compared with size and 
color in giving apples handsome appearance is usually underrated. 
The mould in which it is cast very often determines the attractive- 
ness of an apple to the prospective consumer. To use this catalog 
intelligently, then, the reader must have in his mind the exact 
form for which each abbreviation in the third column stands. 

Size.— In the fourth column the size of varieties is indicated. 
In the eye of the average person, size is esteemed about the highest 
quality a fruit may possess. Large size is distinctly meritorious 
in culinary apples, saving waste in paring and coring, but for 
dessert the medium sized fruit should be preferred — mere size is 
about the least needed quality. This distinction between culinary 
and dessert apples should be kept in mind in using this catalog. It 
should be remembered, too, that quality is in no way correlated 
with size in a variety though it may be in individuals, as when 
undue size has been brought about by irrigation, rich soil, or 
girdling, in all of which cases large size is accompanied by low 
quality. 

Color.— The abbreviations in column five give as accurately as 
possible the color of varieties. This character is of utmost im- 
portance in identifying varieties but does not, as many appear to 
think, indicate in the least the quality of the fruit — color and 
quality are not correlated. Connoisseurs find yellow, green or 
russet apples quite as high in quality as the red sorts. The 
average person, personification of the consumer, makes a fetish 
of red, the more brilliant the better, and this must be taken in 
account in choosing color, paradoxical though it is that while ap- 
ples are grown to eat we grow that which is scarcely fit to eat 
provided only that it have brilliant color. In studying this char- 
acter, keep in mind that color is much influenced by environment, 
especially by soil and sunshine. 
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Color of flesh.— This character is of very great importance in 
identifying some varieties. ‘There are, as column six shows, but 
few colors; but these are distinctive, as permanent as almost any 
other character of the apple and are plainly indicated by the ab- 
breviations. Color of flesh, as with color of skin, gives no clue to 
quality in varieties, 

Flavor.—Under flavor, as described in the seventh column, the 
degree of sweetness and acidity of a variety is described by terms 
which need no defining. Flavor is a concrete and definite part 
of quality and should be noted, therefore, in connection with the 
descriptions of quality as given in the next column. 

Quality.— That undefined thing known as quality is set forth 
in the eighth column. What is quality? The word is constantly 
rolled under the tongue by growers and consumers but like good 
cheer in the fable is fish to one, flesh to another and fowl to a third. 
As used in this catalog we mean, in brief, that combination of 
flavor, aroma, juiciness and tender flesh which makes an apple 
agreeable to the palate. Beside these there is a wholly undefinable 
thing in the quality of a fruit which in human beings would be 
called personality. Some apples, as the McIntosh, Spy, Spitzen- 
burg, Newtown Pippin or Grimes —and all sorts of high quality 
-—have this individuality which separates them from common- 
place sorts. It is quite impossible for one person to convey to 
another in a column of abbreviations the flavor, aroma, juiciness, 
tenderness and “ personality ” of a variety of apples. All that 
the authors can do is to express the degree of goodness of quality 
as it appeals to their tastes by such simple words as best, good, 
fair, poor, with the adverb “very” now and then used to still 
further separate the degree. 

Use.—In the ninth column the use is denominated. The use 
has been arbitrarily determined by the describers. If an apple 
is choicely good, it is put down as a “dessert” sort; if not 
especially pleasing to the taste it is roughly lumped as a “ kitchen ” 
apple. This is not fair to the kitchen but this is the method of 
separation everywhere in vogue. Some sorts are marked for both 
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dessert and kitchen; most of these have been tried or prepared in 
one or more ways for the table. It may usually be assumed, but 
not always, that a good dessert apple is a good kitchen apple. A 
dessert apple may always be considered valuable for home use. 
Desirability for cider or for local, general or foreign markets is 
designated only under “ remarks.” 

Season.—The tenth column shows the season of varieties. 
The data regarding keeping quality has been taken from apples in 
common storage and covers periods of from one to ten seasons. 
The amount of fruit stored ranges from a peck to a bushel, the aim 
being to put in storage each year a bushel of each variety for the 
long-keeping test. The months given are those in which the apples 
become edible and in which they pass entirely out of season —a 
very wide range for which allowance must be made. 

Apple regions of New York.—The next nine columns list apples 
for the nine pomological regions into which New York may be 
divided. The lists are founded upon the reputed behavior of the 
varieties in the regions as to size, color, keeping quality, and flavor 
of fruit; and as to longevity, vigor, health and productiveness of 
tree. In some cases varieties have been put in the list for a region 
because of its reputation as to the characters named in an adjoin- 
ing or similar region. 

The pomological regions of New York have been set off some- 
what in accordance with the physical geography of the State but 
more particularly with reference to the distribution of its wild and 
domesticated plants. Not much attention could be paid to soils, 
since through glacial action these have been carried to and fro so 
that there are few large areas in the State in which there is any 
great degree of uniformity. It must not be thought, however, 
that soils are not important determinants of profitable fruit- 
growing; to the contrary, they set the seal of profit of kind and of 
variety of fruit and must ever be considered. 

The following are the nine pomological regions of New York: 

Long Island.— This district is composed of the sandy lowland 
of Long Island. It is a low plain covered with a thick deposit 
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in which sand predominates. The varieties of fruits cultivated 
here, and especially of the apple, are not very distinctive. The 
limits of the northern and of southern sorts meet, giving a great 
number of varieties for the district and making it difficult to 
form a definite list. 

Hudson Valley.— This region lies on both sides of the Hudson 
from Long Island to the valley of Lake George in Warren and 
Washington counties. The varied topography and the several 
geological formations giving different soils make it possible, and 
probably desirable, to subdivide this district into several secondary 
regions. But ihe district is considered as one in the horticultural 
literature of the State; our data have been collected for the united 
district; and since it would complicate the work of making out 
lists very greatly, subdivisions have not been made. 

The complexities of climate, topography and soil, however, must 
be kept in mind in using the table of adaptations. Where the 
region touches the seashore, and for several miles inland, the list 
prepared for Long Island will be applicable. In the northern part 
of the region and the high altitudes the varieties recommended for 
the Champlain valley should all thrive. 

St. Lawrence and Champlain valleys.— This region is the high 
and rolling land tributary to Lake Champlain and the St. Law- 
rence river and such parts of the Adirondacks as are adapted to 
apple-growing. Three divisions could well be made of this dis- 
trict; the two valleys could be kept distinct, each to include only 
the area of lower land adjacent to the water; and the third to be 
the high uplands which run back into the Adirondacks. We have 
no data, however, which indicate that lists for the three districts 
would differ greatly and we have therefore included them as one. 
It is hardly necessary to say that only the hardiest varieties would 
thrive in the high uplands and that in favored locations near the 
water some of the more southern and more tender sorts could be 
grown. 

Mohawk Valley.—The valley of the Mohawk from Oneida Lake 


to the valley of the Hudson is a district of indistinct boundaries 
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and possibly should be divided into the Upper Mohawk and the 
Lower Mohawk districts, in which case the Lower Mohawk could 
include the Schoharie valley, where some fruits succeed remark- 
ably well. <A fruit list for the Lower Mohawk would include 
sorts recommended for the Hudson valley. Hardiness is a prime 
requisite for the Upper Mohawk, though some varieties can be 
grown which will not thrive in the district to the north, since ig 
season is somewhat longer. 

Eastern plateau.u—The Catskills and the high plateau to the 
west reaching to the basin of the Central Lakes form a very dis- 
tinct region. The western boundary of this region cannot be 
drawn with definiteness but the eastern boundary is well drawn, 
being the highlands overlooking the Hudson Valley. This is an 
agricultural rather than a pomological region and though the 
apple succeeds remarkably well in some valleys, apple-growing is 
not sufficiently well developed to furnish data for a very reliable 
list. The varieties named are those which succeed well under 
many conditions and especially in cold climates since so much of 
this district is high and cold. 

Central Lakes.— The great basin in which lie the Central Lakes 
is a region of very indefinite boundaries the fruit lands of which 
lie for the most part in the lower and more level lands near the 
lakes. A glance at the list of apples will give an idea of the im- 
portance of this district in the apple industry. Unusually favor- 
able conditions prevail in this and in the district to the north 
for the growth of the apple, the two comprising what is known as 
the Western New York apple belt — far famed for the quality 
and quantity of the product. 

Ontario Shore.— This region is the plain along the shore of 
Lake Ontario from the valley of the St. Lawrence to the Niagara 
river, extending from the lake on the north a distance of several 
miles inland to an escarpment of limestone in the neighborhood 
of 600 feet in height. The plain is broken up by a series of 
parallel hills— the drumlins of the geologists. It differs from 
the preceding district chiefly in the matter of soils. Several dis- 
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tinct types of soils to be found in the Ontario Shore district seem 
to be well suited to the apple. Much of the soil is sandy or loamy 
and is easily drained and worked. Soil and climatic conditions 
are such that the apple trees are exceptionally large, very produc- 
tive and unusually long-lived and bear fruit of most excellent 
quality. 

Erie Shore.— The plain along the shore of Lake Erie from the 
Niagara river to the western boundary of the State forms the Erie 
Shore district. It is a very narrow strip of land bounded on the 
south by a high escarpment from which it gradually descends 
to the lake level on the north. This district is largely given up 
to grape-growing, there being so few apples that it has been ex- 
ceedingly difficult to secure sufficient data from which to form a 
list of apples. 

Western Plateau.— The high plateau to the south of the On- 
tario and Erie shores and west of the Central Lakes is called the 
Western Plateau. This, like the Eastern Plateau, is a region of 
indefinite boundaries, varied topography, and relatively of smaller 
importance in the apple industry than the neighboring districts. 
Here again it has been difficult to get sufficient data upon which 
to base a list and it has been necessary to be guided in including 
or excluding some varieties by their behavior in other districts 
where conditions are much the same. 
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ABBREVIATIONS.— Size.— 1, large; m, medium; s, small; v, very. Form.—a, angular; c, conical; 
I, light; r, red; ru, russet; s, striped; w, white; y, yellow. Flavor.—a, acid; b, brisk; m, mild; s, sweet; 
Starring.— *, recommended; **, well recommended; +, worthy of trial. 
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4. || Alabamascs..ted scwteas Unk 25. cleees rat yers|y sa f k Oct. 
CAL MOUe ecm ace byte cieiche NOM all ee ere sers rob | ]—vl ye y | msa g d | Oct., Jan 
6. SA denis. vi oc.cerdemivercek Wash os al dese ere re m—1 yr y sa f d | Aug., Sept 
ial Aleoxander.ch cect ses LRA aan leet roc vl yrs |yw|msa]| f—g] k |Sept., Nov. 
8: |") Allinetons. . ee Eng. 4 yrs ri m—l}]gyrsc| y | bsa Z dk | Nov., Jan. 
Os CAMISON se Sinicree ateetconstos MBennserees||iapacisor roca] m grs |gy|msa f k | Mar., May 
10) '| PAIGE RESO ei cthe Selects; Miia etc allbeoeee- = robc| m gyb |yw 8 gZ k |Aug., Sept. 
Nile AIM ASSIA cere cpr isiicine NGS eierallaeens: ¥ oie rc m yers |] w|/msa /g—vg}] d ec., Apr. 
12 | American Best........ (ink? Salles re m yb w |msa g k Aug. 
13 | American Codling...... WW Otel rsa erate roc m gzgyb |yw| sa gZ k |Sept., Oct 
14 | American Pippin....... Wnnkew =, stellisiapet eer fo) m grs |yw|msa|p—g]| k May 
15 INOS EP ee otiorte te Winkle srnsee ro | m—s yb yw] bsa | f—g | k |Nov., Mar 
16 N. m Zyrs|w 8 gZ d | Oct., Nov. 
17 m yrs Ww sa Z k Sept. 
18 8 yers|w/|maa| f—g) d |Mar., June 
19 1 gyr y | bsa gz k | Nov., Dec 
20 m—s| gyr |gw|msa g d | Oct., Dec 
21 m—l|}ywrs|w sa Z k |Aug., Sept 
22 1 y y | bsa gZ k Oct. 
23 u yrs |yw|msa f k Aug. 
24 l—vl | gy bd]! w| bsa f k |} Nov., Dec 
25 3 l—m yrs y | msa g k | Oct., Feb. 
26 rc l—m | gyrs |gw sa Z k | Dec., May 
27 | Arkansas Beauty...... PATI verte 8yrs.| re | m—l]} gyrs |yw| msa zg k | Jan., Feb. 
28 | Arkansas Black........ ele 228) as 5 ay r m ydr y | bsa Z k | Dec., Apr 
DON PATMOLEL aac asters es 1G cae 4 yrs fo) s yru y | bsa g k | Jan., Mar 
S01) Arnold Skah cee eele Canty tains. to) m ywb y | msal| vg d | Nov., Mar 
Se PATON eas Scrat ocereui DACA Seecl| ents ob m—s|yers]|y sa f—g | k | Oct., Jan 
eet PANICU DA otis fers stoners caste Altre: yaharoral|Peoatecauere Te m yrs |yw| bsa |g—vg| k | Oct., Jan 
bit PATIGUISt se tstscclaeretnce tne Minn. 3). ccs. roc |m—s|gyrs|y |msa f k |Aug., Sept. 
S42, || PAUBIBtING seme < seers octane Wicd: ot fon | sy armies robc} m—l VALisiel ee 8 gZ d ug. 
35 | Autumn Bough........ VAIN chee roves arepes ob ¢ 1 y Ww 8 ve |dk /Aug., Sept 
36 | Autumn Streaked...... TRIS os esl acetates ro 1 yrs y sa gZ k Sept. 
37 | Autumn Swaar........ Naat. 5 |iercteccrene roc | m—1l gy y | msa ve |dk Sept. 
38 | Autumn Sweet Swaar...|/Unk....]...... ro y yw! vs | vg—b} d |Sept., Oct. 
BO WAVEryne oe. cies cote rk rates esieee roc 1 gyrsc| y | bsa f k |{Sept., Oct. 
AQM PAxIdent rem ceeiine wee Karte sidaltcsioe. re 1 ydre| y sa zg dk | Jan., Mar. 
AT Babbitt, ...0. 6 «ccc «oe Tee ae 11 yrs.j ro 1 Yar 80 nee ose gZ k | Nov., Feb 
42 | Bailey Spice........... IND eect see re m y Ww sa |g—vg!| d |Sept., Oct 
43 | Bailey Sweet.......... N. Y....| Syrs.| re | l—m yrs y s vg |dk| Oct., Jan 
AAG Baker acs ciaveceerteroers Conny 5 Jleceee re m—l}]ygers]|] y | msa gZ k | Oct., Feb 
45 | Baker Sweet.......... Conn 10 yrs r m y y s g—vg}| d | Nov., Dec 
460 Baldwin. eee ole Mass...| 8 yrs.| re l yrs y | bsa | g—vg| dk | Nov., Mar. 
47 | Banana Sweet......... INGx Disc ic aiken re 1 gyb Ww s g dk | Jan., Mar. 
Sel BANK alae oot claeieitevee A bud sport of Gravenstein, much higher colored than that variety. 
49) | Baptist. :+ a. sicceaeee YEG iy Sees lara sieges or |m—s/|gyrs{y {msa]| f—g| d |Jan., June 
DOG | Barbell Heyae ce cela Ruston |euce ee oc | m—l yr y sa Zz d | Oct., Feb. 
fle ES ALCLOLG eae osama ere Pavaeret eorte ro s gyb |....| msa g k Dec. 
52 || Barnes Choice: ..... =... Winkie ro |}s—m] gyb w|bsa g k Sept. 
55 5 PES AETIN SOLE rascal enteesel: INGE cohen tierce re | l—m rs yw]|msa vg d | Dec., Mar. 
AN SS BITV orn ie dies, 6.6 sake esate IN aN ees alinencts ce ro | m—l yb yw| bsa g k | Nov., Dec. 
AN BS ATUON ciao a age chet ohn: INE DY ote casket te ro 1 yrse |yw|msa f d | Sept., Oct. 
56:4] Battyatilnssce «os ceneies BNL emnedtesvas ote roc 1 zgydb|/iyw] bsa gz k | Dec., Jan. 
5a| Batullenie. sem. c.. se DD} Tea a ae tes a rc m yb y sa vg d | Nov., Mar. 
58) || Baxtersciecsk. 2.14 cep Canise Aleisc cies re | l—vl yrs y | msa| f—g | k | Nov., Jan. 
59) | Bavard..coe- sis oe- ome LU asl ee oc 1 ydrcelywl sa 13 k |Nov., Dec, 
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i, irregular; 0, oblate; ob, oblong; ov, ovate; r, roundish. Color.—b, blush; c, carmine; d, dark; g, green; 
sa, subacid. Quality—b, best; g, good; f, fair; p, poor; v, very. Use.—d, dessert; k, kitchen. 
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REMARKS. 


Promising early winter apple for northern New York. 

Not recommended for New York. 

A beautiful apple of good quality. 

Not recommended. 

Surpassed by others of its season. 

Not valuable. 

Tree characters good. Fruit large and beautiful but of only fai 
quality. A commercial variety. 

An English variety not valuable in New York. 

A Southern apple not promising in New York. 

Discarded at this Station. 

A European variety of no value. 

Of no value. 

Of no value. 

Probably two varieties under this name. Neither valuable. 

A Southern variety worthless in New York. 

Not valuable. 

Not desirable. 

Worthless. 

Of no value. 

May be of value where superior hardiness is a prime requisite. 

Worthy of testing. 

Of no value. 

Not recommended for New York. 

Werthless in New Yor 

Worthy of trial in northern New York. 

Valuable in the South but not in New York. 

Not valuable. 

Not valuable in New York. 

Not recommended. 

A Northern Spy seedling. Too tender for market. 

A Northwestern variety nearly as hardy as Oldenburg. 

A French apple of doubtful value here. 

Not recommended. 

Discarded. 

Ranks among our best sweet apples. 

Somewhat like the Oldenburg but surpassed by that variety. 

Hardy and vigorous but lacks productiveness. 

Crowded out by better sorts of its season. 

Worthless. 

Hardly worth planting. 

A shy bearer. 

Now nearly obsolete. 

Fruit of fine appearance. Tree characters undesirable. 

An old variety superseded by the Baldwin. Nearly obsolete. 

An old variety, productive. No commercial importance. 

Standard winter apple of New York. 

Little known in New York. 


Fruit very inferior. 

A hardy tree bearing rather inferior fruit. 
Of no value. 

Not recommended. 

A local apple known only in Columbia county. 
Not valuable. 

Of no value. 

Surpassed by better varieties. 
Unproductive at this Station. 

Valuable in northern New York, 

Not recommended, 


ABBREVIATIONS.— Size.— 1, large; m, medium; 
l, light; r, red; ru, russet; s, striped; w, white; y, yellow. 
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8, 


small; 


v, very. Form.—a, 


Starring.— *, recommended; **, well recommended; +, worthy of trial. 


VARIETY. 


Beac 
Beautiful Arcad....... 
Beauty of Bath........ 
Beauty of Kent........ 
Belborodooskoe........ 
Belle et Bonne........ 
Belmonte sid e-sverts leon 


Ben Hur. o's: des oe wee 
Benninger. . cara che aon 
Benoni 0. c\sse0 mses 3% 


Bergen 


Bethel aces stints + <yerass 


Bietigheimer.......... 
Billys Bond sseninice oxae 
Barty ctw cence crn cae ae 


Black Gilliflower....... 
Blenheim 


Bloomfield | 5; 2.3508. ac 
Blue Pearmain 
Blushed Calville....... 
Blushing Bride 


Bogdanoff Glass....... | 


Boiken 
BS OUUTU sets he cstetateis oe ee 


Bottle Greening 
Boy’s Delight 
BTRCKELGE seis cs Scie ae 
Bramley Uy etc raisiee- ai 
BreskOVKA. oie os ce Se <? 
Bro WHE. scm faats< pehtawee 


Bugter. Soc) sis cee cheery 


Campfield..... 
Canada Baldwin....... 
Canada Reinette....... 
Cannon Pearmain 
Carlough 
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) (ea) 
ATIC oo 7 yrs. 
EUS ite seal loth cee 
Eng.? 7 yrs. 
BN ol cease 
ARS eaten 8 yrs 
IAN occas |S evere ace 
Pee pees oda 
Sy ea ey 4 yrs 
1 Res ee eae So ee ere 
1 ot ae oe 6 yrs 
VERSS Ee. ac ere 
Wiens celica 
IN koe, ee ete ae 
ino Sots er 
WVidiad.y. Water aye oeetcs 
(Ose a | Paes 
Gero 8 yrs 
BNI, Semreei| orcreicueae 
IRMISS: sos || ane 
N. 7 yrs 
1S fm Rr iy eee 
VATE coe: 5 yrs 
Ame A he 12 yrs 


Size. 


& 4 
a e 
e “ ° 
io) io) : 
eee tee 08 er 
& He) 2 3 
iC) ° = 3 
1@) 1S) ea <4 
yrs |yw]| sa f—g 
vars e: 8 vg 
yrsc |yw| sa g 
gyrs Ni sa & 
gy w | msa gz 
ys ¥ m sa 4 
yb y |msa vg 
yrs |wy|msa g 
gyrsc|yw|msa|]| f—g 
yrs y | msa g 
yrs y sa |g—ve 
yrs Ww s g 
gwrs|w|msa gZ 
yrs w | bsa g 
yrs w |msa]| fg 
yers | w | msa |g—vg 
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yrse |yw|msa f 
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By Den [Ly Spa 2a 
¥ 05 |). Yea) Isa) ie 
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yrs y sa f 
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c, conical; 


Flavor.— a, acid; b, brisk; m, mild; s, sweet; 


Season. 


Feb., May 
Aug., Sept. 


Aug. 
Oct., Nov. 


Sept. 
Oct., Dec. 


Dec., Apr. 
Jan., Apr. 
Oct., Feb. 
Oct., Dec. 
Sept., Oct. 
Oct., Nov. 
Oct., Mar. 
Aug. 
Nov., Dec. 
Nov., Feb. 
Nov., Mar. 
Nov., Dec. 
Aug., Sept. 
Nov., Feb. 
Sept., Nov. 
Nov., Dec. 


Jan., Apr. 
Nov., Apr. 


i, irregular; 0, oblate; ob, obiong; ov, ovate; r, roundish. 


sa, subacid. Quality—b, best; g, good; f, fair; p, 
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New York AGRIcuLTuRAL EXPERIMENT STATION. 
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Color.— b, blush; ec, carmine; d, dark; g, green; 
poor; v, very. Use.—d, dessert; k, kitchen. 


REMARKS. 


Not promising in this State. 

Not recommended. 

Might be valuable for home use. 

Of no value. 

Not worthy of attention in this State. 

An old variety not equal to standard kinds. 

Valuable for home orchards only. 

Hardy, healthy, vigorous, productive. Lacks quality. 

A Rome-Ben Davis cross. Not fully tested. 

A pleasant flavored apple. 

Attractive, excellent, but not large enough for market. 

Not valuable. 

A local variety of no importance. 

An English variety. Poor cropper in New York. 

Blue Pearmain type. Valuable in northeastern New York. 

Newtown Spitzenburg type but surpassed by that variety. 

Suitable for exhibition purposes only. 

Tree characters good. Inferior in quality. 

Of no value. 

Tree hardy, healthy; bears young and productive. 
tive but inferior in quality. 

Has proved very hardy in the Northwest. 

Ben Davis type, and of value. 

An old but still valuable variety. 

Fruit is desirable, but tree characters are unsatisfactory. 

Not worth planting. 

Attractive in appearance but surpassed by other varieties. 

An old variety now rarely planted. 

Of no value. 

Not recommended. 

Hardy. May have some value in northern regions. 

Widely planted as a filler, but not very desirable. 

Not adapted to this latitude. 

Resembles Oldenburg and surpassed by it. 

Not recommended. 

Quality inferior. Not worthy of planting. 

Not adapted to this latitude. 

Grown only about Albion, N. Y.; not valuable. 

Tree characters good and quality high. Poor shipper. 

A Fameuse seedling not as good as McIntosh. 

Worthless for commercial planting. 

Of no value. Surpassed by other varieties. 

Not recommended. 

Not worth planting. 

Excellent, but lacks productiveness. 

An Oswego county variety as yet untested elsewhere. 

A southern apple not recommended for New York. 

Of no value commercially. 

High quality; small; tree characters poor. 

Not known outside of central New York. 

Probably not know in New York. 

Trees unproductive, fruit unattractive. 

Worthless. 

Not recommended, 

An old cider apple now practically obsolete. 

Fameuse type. Later than Fameuse; not desirable. 

Excelled by other varieties. 

Valued in the South. Not adapted to New York conditions, 

Of doubtful value in New York. 


Of questionable value. 


Fruit attrac- 
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ABBREVIATIONS.— Size.— 1, 


large; 


m, medium; 
1, light; r, red; ru, russet; s, striped; w, white; y, yellow. 


small; 
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v, very. Form.—a, angular; 


Starring.— *, recommended; **, well recommended; +, worthy of trial. 


VARIETY. 

CS) 

Z; 
ATS Carpentine. icc. se ate 6s 
DIO NCatheadiinccs ccs sees 
120 WNW t@siviwoodiveus «scree coe 
121 | Celestia 
122 | Centennial 
123 | Challenger 
124s | Ohamipaigm «ccc cits 
125 | @hamplainen weet: ok 
L2G a ne handiter es cc easrereresane 
L2G harlamofia. ce. ces er. es 
128 | Charlock Reinette..... 
129) | i@heeseboro./.). sc e.clsieis 
TSOn | PChenaneor..rnie siieeraee 
Tel, ||PChiCACO .cicattenyeseeee 
132 >| NClappers ht. cuishslo= sicisie c 
TRB Glide aaa aay pomeaee 
POA Olay GON. lcs sie: eceveie elope 
POM ROLCOPALTAN creielcle s+ 1 clobeeus 
PSG me lintOn’ once sisiel tee eit 
SYP CCC eee eGo SOD RO Orr 
PSS ie MOOLMEL Gees os pistes we wletexedchs 
TS9N | Cogswellie..5 Sete © sjsu 
W4O0S | @C@ollamens. leieerecsorsels 
Aa CO ollinis tes: c)sfyorecetcreres tere 
AD pee OlbOM ewe yevere ste einiete tiers 
VA Se leColverts vr cictee sleleere 
144° | ‘Constantine 5... :6j.;0:016 « 
IELGY |e( Coxe) a) aa an 6 oaaocoaC 
146 | Cooper Market........ 
CA | Cornell rae eveselerefeuencte 
TASS Cormersy < cieveiiste ke silane 
149 | Cortland 
150 | Counseilor Niemetz.... 
Ti e@ountOrlotioe cece 
152 So CoxOrange)...))..<leievccs 
153 | Cranberry Pippin...... 
Nava | @ rear r setae cterecese once 
BEY || Gioehys gyaseBo eases 
TUG Taye | Oh os! eye ean Rao O,2 
157 | Crossed No. 32........- 
OS aM LOLS suche cis siskelebenstontie 
TSS) WX Cr oh pel Od ae Bk 
HGEOMMETOWDS..- scroerretereiesonie 
Gia © Zara OLN. ca.c le leverece cits 
162 | Danvers Sweet......... 
163 | Deacon Jones......... 
1G4 | Deaderick «occ. see 
165 | De Chataigenier....... 
NGG wIPMelielOUs sy) veinrc ice. os sicko 
L6ZoeDWetroit eds... ccs ook 
168 | Devonshire Duke...... 
AGO MII TCG aes clevete esotte 
T7O TSW ielarisonty. os cleincers ors 
N7AN | DISHATOONN. oct eserysiee ie 
122] DOCLOM came derets is lekate lores 
173 | Doctor Walker........ 
174. | (Domine sue ae soe ck 
17) ||P LIOUN: WATIC. ccs) <elerere = 
176 | Double Rose.......... 
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URSUSie.ctatellieuescrexsts ro m 
Wit etoe ire ll convereas re | m—l 
VATE Fete ie ives lepcasas Cre ro 1 
ERAS: choral lepers cote rob | l—m 
FRUISE Pele wiersrenc fo) 1—m 
Wakes siills erasetene Tic 1—vl 
IN Yc iersreil iusto rare robc| l1—m 
MUS cpere cee exdiere aye o m—1! 
ING Wicca ajeiltcts = ectue oc m 
LS iy he real Brit roc | m—l 
Lhe Yc Kay Haars roc | l—m 
Wa 85 hell iec ote ge ob ¢ 1 
ING YS 4yrs.| roc 1 
INE Vcc al ous vouens robe 1 
VA ses kel -) oye ener ro m 
Conny alrite re m 
A red strain of Twenty Ounce. 
Are Tesi @yrs: || z0 —m 
IMESSE  cya,{lenoevasers T m 
PAIIe rey stave eteteverens oc 1 
RAIS ye to,clllevouacrene re | l—vl 
Walk es oiict cee ro i 
Pays 5 yrs.| rov m 
Pali gers fel bie ts ay roc |} ]—m 
ING Wieser certs nts fo) m—l 
SiINEec 6 yrs ro ] 
DRUURS sere ce | mre eensee oc | m—s 
IRUUS)s cree) si] ous-ec 32 roc m 
Eng. ro m 
IN RD ae asl gears ro 1 
Nie Mines | Suet a ro m 
Rus. 6 yrs. |r obe s 
We call operseene te roc 1 
Winks Se ale exten re | m—l 
RAIN aisilvaysucue, sue rob | m—1 
re? ee Veer rates ro m 
LOWS, mis | lesera O00 nic 1 
RAIS Sc evevellloueitsa seas re m 
INTass yon a tern: re { m—l 
LZR ois 8 yrs re ]l—vl 
Mens. olan ere - rec 1 
Unie. eeroeenen oc 1 
lowa 9 yrs. |robe 1 
(ASR sareeet oll tote tevere roc 1 
BING caval (eterna oc m—s 
OHIO seedless fo) m 
PAR Steals eee obec | m—l 
Gairreilhictce re m 
Aste cieisi|\:-poaness fo) m—l 
SS sereteyerl elspa rotate re m 
Ayia cs. 5 yrs fo} m 
ING Zi Cieser cls Gro eas: s fo) m 
RUB a acmoi eater le robe 8 


c, conical; 


Flavor.— a, acid; b, brisk; m, mild; s, sweet; 


Aug. 
Sept., Oct . 
Oct., Dec. 
Aug., Sept. 
Nov., Dec. 
Sept., Oct. 
Oct., Jan. 


_} Dec., Mar. 


Jan., June 
July, Sept. 
Oct., Jan. 
Sept., Nov. 


Oct., Dec. 
Jan., June 
Sept. Nov. 
Nov., Dec. 
Nov., Feb. 
Nov., Jan. 
Aug. 
Sept., Jan. 
Oct., Feb. 
Sept., Oct. 
Sept., Oct. 
Sept., Oct. 
Dec., Jan. 
Jan., May 
Oct., Nov. 
Nov., Feb. 
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g yw| sa g k 
yb y | msa g d 
gyb y | msa g d 
yrsec | w sa f k 
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PT eee ess, f k 
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yrs y | msa g kd 
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zgyb | y sa gz k 
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ygrs|w | bsa | f—g]|k 
yrsc|w sa vg d 
yrs y | msa vg d 
ydrsc| w sa g dk 
ybr y a f k 
grs w |msa f k 
yrs y | msa |vg—b] d 
yrs w | msa gZ k 
y y s g dk 
gyrs|w sa gZ k 
gwrs| w sa f k 
gbdrjgy]| sa p k 
grs |gy]|]msa| f—g]|d 
yg Ww 3 g—ve| d 
ygb |wy] bsa gz k 
gyrs|w 3 f k 
Bybee | eases oe 
yr yw|msa| f—g | k 
gyb y sa Zz k 
gyb |gw]| msa f k 
yrs y sa g dk 
yrs |wy|]msa |g—vg| d 
ybry | y sa |g—vg|dk 
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i, irregular; 0, oblate; ob, oblong; ov, ovate; r, roundish. Color.—b, blush; c, carmine; d, dark; g, green; 


sa, subacid. 


Quality.— b, best; g, good; 


f, fair; p, poor; v, very. Use—d, dessert; k, kitchen. 
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REMARKS. 


Unique but not valuable. 

Obsolete in New York. 

Now practically obsolete. 

Not recommended. 

Not recommended. 

A good keeper but inferior in quality. Not recommended. 
Not recommended. 

Tree characters good. Suitable for the home orchard. 
Probably not known in New York. 

Oldenburg type, but inferior to that variety. 

Of no value. 

An old inferior variety fast becoming obsolete. 
Attractive, good quality, easily bruised; excellent. 
Not recommended as a commercial variety. 

Obsolete. 

Known locally only. 

A western sort not known in New York. 

Not recommended. 

Type of Green Newtown. 

But little grown in this State. 

Ben Davis class. Not valuable here. 

Hardy, vigorous, unproductive. Not equal to standard sorts. 


May prove valuable where Ben Davis thrives. 

Of little value. 

Trees hardy, healthy, productive. Inferior to Twenty Ounce. 

Tree and fruit characters good. Subject to blight. A market sort 
desirable as a filler. 

Not recommended. 

Hardy, productive, lacking in size and quality. Splendid keeper. 

Recommended by U.S. Department of Agriculture. 

Known locally only in Orange county. 

Similar to McIntosh. Promising for commercial planting. 

Of no value. 

Not recommended. 

Desirable for the home orchard, 

Suitable only for the North, 

No longer cultivated. 

Of no value. 

Not recommended. 

Worthless. 

A Rambo seedling worthless in New York. 

Now practically obsolete. 

Fall Pippin type but not equal to that variety. 

Of no value. 

Vigorous, productive. Of good size and quality, poor color. 

An attractive market fruit. Heavy bearer. 

Tree characters good but fruit inferior. 

Of no value. 

Well worth testing in New York. 

Of Fameuse type. Surpassed by McIntosh. 

Productive, small size, drops badly, high quality. 

Not worthy of cultivation. 

Poor grower, very productive. Second rate quality. 

A Southern apple. Not recommended. 

Tree characters desirable. Fruit attractive, large, good. 

Not recommended, 

Wood very brittle. Productive. Fruit small. 

Of no value. 

Small and poor in quality. 
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" ABBREVIATIONS.— Size.—1, large; m, medium; s, small; v, very. Form.—a, angular; c, conical; 
1, light; r, red; ru, russet; s, striped; w, white; y, yellow. Flavor.—a, acid; b, brisk; m, mild; s, sweet; 
Starring.— *, recommended; **, well recommended; +, worthy of trial. 
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. g log | @ | og. |. Belem ie gaa 
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DAG O STA DEE Cs, ce aareos oe Dees Z£y sa f k | Jan., Mar. 
AORN CANE OI cca shes cists fancis ae y | msa gZ k | Feb., June 
ASO) Dadleygire ssa slates aren e's y | bsa vg k | Sept., Oct. 
AS ta Damelow yee ears. ois oie =. w | bsa Z k | Nov., Mar. 
182 ci eDankancyerncack. Giles 0 y | msa |g—vg| d | Jan., May 
183 | Dutch Mignonne y | bsa g dk | Jan., Apr. 
184 | Duzenbury............ wy} sa vg |dk|Feb. May 
ASH2| VO verse es wcmesace w |msa |vg—b|! d |Sept., Oct.’ 
186 | Early Harvest......... vw sa |g—vg| d | July, Aug. 
AS Marky Oe: she cis. <= w | msa |vg—b/ d | Aug., Sept. 
188 | Early Pennock........ 1 w sa f—g | k ug. 
189 | Early Ripe........ oid m w sa f—g | k Aug. 
190 | Early Strawberry es Eee m wy] sa vg d Aug. 
191 | Edwards Favorite...... INEE@APe-.|ee ac fo) m ygrs|w|bsa g k | Feb.,May 
TOD pe Op sc yei-1s ore crease WHER: ,.c\||-e cae obe m yrs Ww sa f—g | d |Nov., Dec. 
POS al MICK Erste tes sete, eee Nebit ic. lice: re |s—m] yrse y | msa g k |Dec., Feb. 
POSS SH IRGI iets exc oieiestte 4 Ger as-ciat ays sete re m yrs |yw|msa zg k |Jan., June 
195°] Elgin Pippm........-: Alay. 2522.) sysuuatete roc | l—m y wy| sa k |Sept., Dec. 
196.) Elisworth; ....2. 2.56... Ne Y ivcsilic tae Tr m yb w | bsa |vg—b/ d |Jan., Mar. 
197 | English Pippin........ RMS Baca [tess Howie roc ZY wy] sa f—g | k |Sept., Nov. 
198 | English Russet........ Miirakscydeesyfierenationsts re gym |yw| msa g d |Jan., May 
TOOR | MBMSeG ye af s.<.-ferarayanys «ee Winks cil roc 1 gyrs | y | msa gZ k |Dec., Jan 
200s! Riper. oi <9. .ceenyasye oe Wnkes. sladient re s Zyrs |yw] sa m k |Feb., May 
201 | Esopus Spitzenburg..... N. Y..../9yrs..} re | m—l yrs y sa |vg—b|dk |Nov., Feb. 
202 | Evening Party......... Pat Sry seeders To m gZgyrs y | msa |vg—b|! d |Dec., Jan. 
Aaa PES ALG lee -c re tsncee lp referee forme WEE Roa an |bSny 5 - re 1 yrs w | bsa g k |Nov., Apr. 
AVA SRI IKA eo 0 bs lope os io." ore irises ero aerate oe m gyrs |wy| msa gZ k |Nov., Apr. 
205 | Fallawater.......0.... Pas wd. 5 yrs. r l—vl | gyb |gw]/ msa Z k |Nov., Mar. 
206 | Fall Greening......... Na Maserati ro m Zzy gw] sa |g—vg| d |Dec., Feb. 
207 | Fall Harvey........... Massicics|()..27.% r l y Ww sa vg d |Oct., Dee. 
208 | Fall Jenneting......... Gonns Pix | Res ae roc | l1—m zy Ww sa g dk |Sept., Dec. 
2097|\ Pall Oranges? teicieis.). (Uri ee I Riise re |l—m]} gyb Ww sa ve |dk |Sept., Nov. 
210s aleP ip pile . sc... 6s (Ae cys: 9 yrs.| ro 1—vl Zgy Ww sa vg |dk |Sept., Jan. 
Pie Shall Warle. ccf: <..<.os ost Unkgatellsy-:ssctez ro m yrs y | msa vg d |Sept., Jan. 
212 | Fameuse x ro m yrs Ww sa vg d |Oct., Dec. 
213 | Family rov | S—m yrs |yw] bsa gZ dk |Oct., Jan. 
PAGE | E25 gee Ry RRR CRORES roe m yrs |wy]| msa |g—vg]| d |Sept., Nov. 
PAUEY | aL QE in a tele ena cence oe mnON Re ro m yrs Ww sa g d |Dec., Mar. 
216 | Ferdinand re |m—l]/ ygb y sa |g—vg| d |Dec., May 
217 | Fishkill SMe. aes ro | 1—vl yr wy] msa| f—g| k |Nov., Feb. 
218 | Flanders Pippin....... bingy... seein fo) sf gybr|w sa k |Nov., Jan. 
219)|\Hlorence’.: stages ste Ark Fe cteizy] Aico. Bie Tov m ywrs| y sa |g—vg|dk|Dec., May 
DION BWOL Verde aio iol ste lice aceroners OR enaraleie ayers re m y y sa g k |Oct., Feb. 
221 | Flushing Spitzenburg...|Am.....|...... re m—l yer w | msa g k |Oct., Feb. 
PPAR I fo) vc ieee) ae Ni. cathe! Shy re 1 y yw] bsa gZ k | Oct., Jan. 
2s) SHORES bias tie a cleo orelereyaoee NaN ees |Eioe ct robe m yrs Vu | miss vg d |Dec., Mar. 
QA NaS OY i.e ssteic hydie’s &lels.s.e KReanin calc eniae rec yrs y | msa g d |Dec., Apr. 
Daa EAT CHOU aes a.0(cieie Oeceie a Ries leet ods re m yrs y sa gZ k | Oct., Jan. 
226 | French Paradise....... Dyk Sieeia) arches oO m yr wy| ms gZ k Aug. 
227 | French Pippin......... Wink’. tcunitn--tteue ro 1—vl yb y sa |g—vg| k | Jan., May 
225 Brosakers).. 5.52.00 008 Swede... clinseek ro 1 yb yw] msa gZ k Sept. 
229 | Fullerton Sweet........ INGY srelsliodaw'a< re m y Ww s vg d | Oct., Nov. 
PAO GANO wae micas = wiggle <0 hae Mak cicctevallis sve Bae = re m yrs |yw]|msa g k | Dec., Apr. 
231 | Garden Royal......... MASE. ..< |cieetan ro m gyrs y | msa vg |-d | Aug., Sept. 
232 | Gardner Pearmain..... IN PREY 5 esl Se one, as o m yrs Ww s Z d ept. 
23 il MGeMisk ce ose Mosey. ate nls: jen onr.°s roc |m—l| gyrs|y | msa f k Sept. 
234 | Genesee Flower........ ie teeetai|incuer = ¢ ro 1 ye wg|msa Zz k |Sept., Nov. 
SSW IGIOCOM ie seieiieien sc16 0 a. Minn 4 yrs re | l—m y y sa f—g ik Oct. 
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1, irregular; 0, oblate; ob, oblong; ov, ovate; r, roundish. Color.—b, blush; ¢, carmine; d, dark; g, green; 


sa, subacid. 


Quality— b, best; g, good; f, fair; p, poor; v, very. 


Use.— d, dessert; k, kitchen. 
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REMARKS. 


Not recommended. 

Surpassed by other varieties. 

Of Blue Pearmain type. Doubtful value. 
Recommended where a hardy apple is wanted. 

A standard English culinary apple, of doubtful value here. 
Too small. 

Tree vigorous, very productive. Fruit too small. 

Little known outside of Putnam county where it originated. 
One of the finest dessert apples. 

Valuable only as an early dessert apple. 

Of value for the home orchard only. High quality. 
Discarded. 

Surpassed by others of its season. 

Planted only as a home sort. 

Not well adapted for growing as far north as this State. 
Nearly obsolete. 

Not recommended. 

Hardly worth growing. 

Does not equal other varieties of its season. 

Not grown outside of Columbia county. 

Inferior to standard varieties. 


' Planted only in eastern New York. 


Surpassed by others of its season. 
Of no value. 
Lacks vigor. 
localities. 

Fruit small but of high quality. Suitable for home only. 
Tree uncertain bearer. Fruit characteristics desirable, 

Not recommended. 

Vigorous and productive. Fruit inferior in quality. “4 

Two of this name. Neither worthy of consideration. ” 
Resembles Fall Pippin; is less desirable. Very hardy. 

Of fair quality, but easily bruised and of poor color. 

Thrifty, hardy, good cropper. Fruit tender and poor in color. 
A standard variety. Recommended. 

Although of excellent quality, not valuable commercially. 
Hardy, productive. Fruit scabs badly, tender, small. 

Not desirable. 

Vigorous, productive. Fruit bright red, good, small. 

Too unattractive in color and size to be desirable. 

May be worth planting in southeastern New York. 

Worth planting in certain localities. 

May be worthy of testing. 

May prove valuable where Ben Davis does well. 

Only moderately productive. Not recommended. 

A shy bearer. Fruit drops badly. Second rate quality. 

No longer propagatkd. 

A chance seedling of doubtful value. 

Surpassed by standard varieties. 

Undesirable. 

Used as a stock. 

Not being planted in New York. 

Without value. 

Of no value. 

Valuable where Ben Davis thrives. 

Good dessert sort but too small for market. 

No longer propagated. 

Of no value. 
,Confined to western New York. Of local value only. 

Of little value. 


Unproductive. Best quality. Adapted to some 
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ABBREVIATIONS.— Size.—1, large; m, medium; 
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small; v, very. Form.—a, angular; 


c, 


conical; 


1, light; r, red; ru, russet; s, striped; w, white; y, yellow. Flavor.—a, acid; b, brisk; m, mild; s, sweet; 
Starring.— *, recommended; **, well recommended; +, worthy of trial. 
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248 | (III) celica Pippin... .|Mass ro 
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264 | Great Mogul.......... RUS ie cvalleeeeeere Tr Ov 
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289 | Herefordshire......... Bing eee ase tee.. ro 
ZOO CH PELCLEAMET oc uel 00) a ieyos ete INE YS 5.2 /24|| |e otto robe 
AON MAIDEIMAlS: csi esse elene UUISEE ee). oe. bas fo) 
292" Packs sities Secs oceans INGE tae ayers Hele r 
YS aN ETIESUCT oie c's ove « wicivieie ete Batacen cles anec ro 


Cae a 
a a 
S wo) : > : 
, | ee Sere ee 5 
8 3 3s | 3 s | 38 a 
n .@) 1) ey ce =) nm 
m—l]} ygrs y s g—vg|dk| Nov., Apr. 
m gyb y | msa g k | Feb., June 
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m—1 yrs w sa |g—vg]| d |Sept., Nov 
m yers |yw!/ msa g k | Jan., May 
m—l gyr y | msa f k | Sept., Oct 
1 yrs y | msa g k | Dec., Feb 
1—vl Zy gy|msa]| f—g | k | Oct., Jan 
m—l| ygb y s f—g | k |Dec., May 
m—s yb yw] sa f k |Sept., Oct. 
8 yru y | bsa |g—vg] d | Jan., June 
1—vl Zgy y | msa | g—vg|dk|Sept., Dec 
1 gyb y sa Zg k | Sept., Oct 
m—s| yrs y | msa Zg d | Dec., Jan 
3 gyrs |y | bsa g d | Oct., Jan 
m ZY Seer Tosa: g k | Sept., Dec 
m gyru |gy| sa vg |dk} Dec., Apr 
m—l yg y 8 g—vg]} d | Aug., Sept 
m gyr w 8 —g | k |Sept., Oct. 
m y y sa |g—vg|dk Oct. 
m—l /}gyrsc|yw] msa gZg k | Sept., Oct 
1 y y | msa Z d | Sept., Oct 
1 gyrsclyw] bsa gZ k | Sept., Oct. 
m—l|gydre|yg| sa f k | Nov., Dec 
m—l] gyb Ww 8a f—g | k | Nov., Jan 
1 yrs w | msa |g—vg] d | Nov., Feb 
1 yrs y sa |vg—b]dk |Sept., Nov 
1 yr gw] msa]| f—g | k | Dec., Jan 
1 gyrs |wy] sa f—g | k | Oct., Dec. 
m—vl £y gw] sa b dk| Feb., May 
1 yb y sa ve d | Oct., Jan. 
m yg gw s gz k | Dec., May 
l—m yb y | msa g k { Nov., Feb 
m gr y sa f—g | k | Feb., May 
m—1l y y sa |vg—b] dk] Noyvy., Feb. 
l—vl | gyrs |yw] sa |g—vg] k |Sept., Jan. 
1 yr wy] sa vg k |Sept., Oct. 
m yrs w | bsa f k | Oct., Dec. 
m—l]}] gyrs |wy] bsa g k | Aug., Sept. 
1 gyrsc|wy 8 f k | Nov., Jan. 
1 yrs |yw 8 f k | Sept., Oct. 
s—m yv w | msa Zz k | Nov., Mar. 
m—l yre w | msa Zg k |Sept., Oct. 
m yrs w | bsa zg k | Aug., Sept. 
I—m gyb y s ve d | Sept., Dec. . 
1—vl zy y | msa vg d |Sept., Nov. 
m—l| wyb Ww sa £Zg k Sept. 
m yrse |wy| msa f k | Dec., Jan. 
m ye y 3 f—g | k | Dec., Apr. 
m |gyrsc|yw| msa f k | Nov., Jan. 
8 gZgyr |gy sa g k | Nov., Jan. 
m—1 yrs y sa |g—vg|kd/Nov., Mar. 
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m gyr y sa f—g | k | Oct., Jan. 
m—!/}gyrsc]/ y | bsa g k |Dec., Mar. 
1 gyrs y b sa g k | Nov., Dec. 
m yrs Ww 8 vg d Aug. 
m yrs w | msa]| f—g | k |Dec., Feb. 
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i, irregular; 0, oblate; ob, oblong; ov, ovate; r, roundish. Color.—b, blush; o, carmine; d, dark; g, green; 
sa, subacid. Quality—b, best; g, good; f, fair; p, poor; v, very. Use.—d, dessert; k, kitchen. 
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ROOM ete cl fetes l(c eves leotss Baler le asl eee | oes) OLenoOLvalue: 
Teta \emeel | ets, ollie eds :« [yates ...|.../.../...]...] An old very late keeping variety too small to be valuable. 
IO Pensa aille eval sso nan] ei.0 see|ee|eeele|..-| A worthless variety. 
AOI uae eter ile chess!  taxereil Sc clepe<ilfers, «\|obo,/ acer) UOnworthy. 
ALE Pia fetes oils ae =)| ays. ='|1h eal aves Ile-oker|l ego. i] sketo |e OL DG) values 
Pao meted lfees ilto) ete yailless,.ai|fe exe |ts « lfe cksi|ist- alllatorel @ NCOtamecommended. 
ae eet cileaete «l|lays «|S oalletol|icsolinte «le el) Or nocvalue; 
243 |...|...{....]...}]...].../...]...]...| Cultivated for exhibition purposes only. 
244 |...).../....]...[...]...]...]...]...| May be worth trial as a late keeping sweet apple. 
LOM arc lete silico) silleversi|!a-agailfapekelters alters « | ax al OF nosvalues 
DA Coe Peer alia ete tel vexsuall at-cte .../...|...]...| Valuable as a dessert fruit in England; little known in New York, 
iti | Arete ete %)| Poo fs eal (aise ea ss’ ...{.../...|...| Hardly as good as Fall Pippin. 
PAS el epern lente lyete sal eneasil(d nie ...|...|...]...| No longer grown in New York. 
DA DG era |Pete ei\tcare-s lake. oi] 7s ...|...|/...]...] A Long Island variety now apparently obsolete. 
P2510)" (Ne RANG coe leeeeenl erate (aa ...|...|...]...| Highly esteemed in England, but little known here. 
aw Ml [errata ate clio: = aah lsaxcanol| (oo ...|.+.|...|...| May be of value in the north. 
252 * *...] *] 6* | |! | Hardy, vigorous, productive. Small, late, excellent. 
ZDSe ercaallpore = Bae resl\hcaal So .../...|...]...| Suitable only for home use. 
5% 0 (eee Bedell cee oss cies |e Yo [ke » «ill ene > |NOt desirable. 
PAS) | SO | ae ee eal ...|...{...|...| Seldom or never planted in New York. 
ZOE | spsc0'lfe los eter lRaraucl los ...[|...|...|...| Not desirable. 
Gal ec |iek: sillecres | estas» ..-|--.|...|...| Of doubtful value. 
QS pe ese tl fore -all lose ves| eucnel| (aoe ...|...{..-]...| Of questionable value. 
OMe ee ellie ote al exeaxcall Sey Fe Allaoalle Galloctal! KOdE havo sl kirey 
ZBOM  aevelllote silts se cll ake = (lho ...|...]...]...] Of little or no value. ; 
SMe Pad |e sei lhos ole «liege ell ler.» ...|...|...]...| A New England variety of little value in New York. 
262 *) *F) ee) OL |) | | *) Bears early, productive, vigorous. Attractive, excellent. 
ZOO tere els cle =F sci| eyeye | choc .../...|...|...| As tested here not worthy. 
AG AM | eect se lbs «2 elltsvcuslll as: ...|...].../...) Not recommended. a 
ZODM| Ra SE lee ol oe **) =! =! |__| Standard in quality. Succeeds in certain localities only. 
ZAG Obl pera etc Were = colons ceil tess .../.../...|...] Now seldom found in New York. 
PAG, | bet || Sal ee Ses) een | ...|...].../...| Am old variety grown only for local markets. __ s 
268u|eraaler alee cl ae ales. « ...|...{...]...] Suitable for general market but does not excel in quality. 
AGS) | eee 55 Sle ed ee |...|...]...]...| An old variety, not now generally cultivated. } 
270 * *F)...J...] * *| *) =*| =*| Beautiful and of high quality. Not always reliable. 
PlpWa| maccted | Pe eed bobesell tobe. = ...|...]...]...| Good, but hardly equal to Gravenstein. 
em eral fet slit sce (eters hoe .../.../..-]...| Of very doubtful value. 
PMS el axilere seis eco oval |ohece .../...{...]...| Supplanted by better kinds, 
726 (NI aera (I (ee ...|...]...]...| Not worth planting. 
SM open ete a|arett=al| bac e'llats. « Bie Marleen el at MOL monvalue: 
PaCS | |SReel  caeg| eeeie eee ...|...|...|...] Surpassed by better varieties of its season. 
AKAMA (oe es| ee toll os =: [keaecell ote ...]...]...|...| Not worthy of trial, 
Daf SA hs Ral | ich tEieictenl (ter | ae ...|...]...|...| Supplanted by better kinds 
pee 2) | aie | Uh a ...|.-.|...|...| Not attractive in any particular. 
PEM eegellerere late ts. |etenw [xs ...|...|...]...]| Desirable for the home orchard. 
281 *) *)...)...) *| *) *| *| *)| Handsome and delicious, but poor tree characters. 
ia | eee |eee ol oho ote ollletee ...|...|...|...| Little known. Not worthy of introduction. 
04230) |S Se (Oneal once |S eae » wt ls cvej{lsyn ole daly NOt desirable: 
2a | eels ilies ailloweves| tere ...|.../...]...| Not recommended. 
POM tec sy) che. 8 allt ouescil oto» ae eee rll ove| eral OL MOugaltie: 
SoS EN eae) [fea oral lap ostran| tenon ell oto aj- «||ie- {late «| ser<i|) INOtaesirable: 
Zan axle recllietcrs oiler cillstec ...|.../...|...] Not recommended. 
ea accel ete ailtsiios oe\| eslevei| ohare ...]...]...]...] Of doubtful value. 
ZOOMM tesa |For lfevrece<)|tenavetl| oo. Rea ea | yal a oe. Does not appear to be worthy of trial in New York. 
290 |} +) +) +) +) +) +) +] +) +) Apparently of value. : 
P52 has sal | ee a EA herd Wats foci Very hardy, productive, fine for cooking. 
DOZEN orev ere. all ats. scat arsia;| cya: Hos | Breyer eve. oill ame .| Not recommended. 
293 |..-[..cJecccleveleceleoeleeeleseleee! NOt recommended. 
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ABBREVIATIONS.— Size.—1, large; m, medium; s, small; v, very. Form.—da, angular; c, conical; 
1, light; r, red; ru, russet; s, striped; w, white; y, yellow. Flavor.—a, acid; b, brisk; m, mild; s, sweet; 
Starring.— *, recommended; **, well recommended; +, worthy of trial. 


3 f| _q 
1) ue ® 
VARIETY. a = ‘ 
E a 2 i Wie eee ee d 
aT & : iS) C) =| : 

E 2 5 g Ae be 8 ARS ee 4 

a e) ~Q n 1@) 16) fy eC P n 
2047 )|( Hlaghlandes as cs clever ING ON tebe iievattiacets 8 yb w | msa vg d {| Jan., Mar. 
295 | Hightop Sweet........ Miassiives aera. m—s y y s vg d | July, Aug. 
OG a MELMAILE Mee nmisyere cece iene «le BW ah al everwhere m yrs w sa |g—vg]| d |} Nov., Jan. 
2O7F | ebaltow a ets Se 5 Méaion|looanee 1 yg ehoke' «tf D gZg k |Sept., Oct. 
208m) Hoadley. 2 256 ccnsleis tes WWHIS)2.ci c's tet] levevelwracs 1 gZgyrs|y bsa g k |Sept., Nov. 
299 | Hog Island Sweet...... ING Geeol boone m—l] gyrs|y 8 g—vg| d |Sept., Nov. 
300 | Holland Pippin........ (AIS) cis feleieusions 1—vl gyb |wy| bsa Z k | Sept., Oct. 
301 | Holland Winter........ (Pines? Mey. teteele). m—l| gwb Ww sa zg k |Dec., May 
302 | Holmes Sweet......... INGEN 225/18 Ba m yb y 3 vg d | Nov., Feb. 
B03 Ook cnet ae estes ING Nee sails sretesens m Zy wy] msa vg d | Oct., Nov. 
304 | Houghton Sweet....... VitH eile seers 1 yb yw 8 g—vg| d |Sept., Oct. 
305 | Howard Best.......... Lea DSSS Plo chtrete e 1 yers|y sa f—g | k |Sept., Oct. 
306 | Hubbardston.......... Mass....| 9 yrs. 1 yrs y | msa | vg—b| dk} Oct., Jan. 
S07" || Etunterdon-aieinees. cee Wak PA CS 1 ydrsc| y sa p k | Dec., Jan. 
308 | Hunter Pippin......... INS SHER Bidiers oF m wy w | bsa Z k ug. 
309 | Hunt Russet.......... Massie nal: Bret ce m yrru |yw| sa |vg—b! d | Jan., Apr. 
310 1 ygb y sa |g—vg| dk] Dec., Apr 
311 m Zzyrs |wy| msa |g—vg| d | Oct., Dec 
312 m—s| gyrs |gw]| msa p k | Jan., Mar. 
313 J RAE l—vl | ygb |wy|msa gZ k | Dec., May 
S14 a ineram 3. sec cence INMLOM Sae.«'\'nerenee m gyrs |yw|msa | g—vg|dk| Feb., June 
315) || lowa Beauty 325. s..50< 1 CA iered (acacactet m gyrs |wy| sa gZ k Sept. 
SUG Isham. oc der o.ccsve aac Wasi cso: teeees m Vez1is |e s g—vg| d | Oct., Dec. 
BAT Wy TevanhOe sos) ete.-bo.ckeuers ales] Mave s sievstian emis revere m gyb msa |g—vg| d |Dec., Mar. 
STS CAC hacer. ceeveterevay aie lavanSvaie ON Meher osetere m—l Zy y | msa |g—vg]} d | Oct., Nov. 
S19 Fi SACKSON  sierrcte televersne = exeus Pas Joe cilesaee m gyrs y | msa gZ d | Oct., Feb 
320 | Jacobs Sweet.......... Massy. 20 |'"22.ae% 1 ygb w s gZ d | Oct., Mar. 
S20 i Sarvisseene fone tes Ne Meir | Sees 1 yrs y sa g k |Sept., Nov 
BO et We TERETIS!s Shia cielere ae-t Sains Passe ie 4 yrs. s—m|gyrs|wy] msa vg d |Sept., Jan 
323 | Jefferson County....... ING OY. criss cere woe m yr wy| sa |g—vg|] d ct., Nov. 
324 | Jenkins Seedling....... Unk 25%. 2 ee m yb weg a p k | Dee., Mar. 
325 | Jersey Black.......... Mens Sasol ove arevere m—l|ydrsj|yw] msa g d | Nov., Feb 
326 | Jersey Sweet.......... Unless, 20185 S58 m yrs |wy s g—vg| d |Sept., Dec 
S27 || Jewett Hed. i eaten 2 INS EDS, See chee m yrs |....]| msa |g—vg]| d } Oct., Feb 
328)"|. Johnson. 2. Oe ee NWases, SecA aE res 1 gyr y sa k | Dec., Feb 
329 | Johnsonite............ kosoves Fate aie 1 grs y sa f k | Jan., Apr. 
330) ||) Jonathan) see oe IN AH hc Satire m yrs y sa | vg—b| dk) Nov., Jan 
331 | Jonathan Buler........ IC Ey eee Pet /m!}yers]|w|msa| f—g }|-k | Nov., Apr 
332 | Jones Seedling......... Unk. 5 /sseil eters m gyb |gw] sa Z k | Jan., Mar 
Soa MASON sain cceees wine ae | Ee 9 yrs. vi—1} yrs |wy| bsa | f—g ]}| k | Oct., Nov. 
Oey ya sae cies aes cate eae EUUIS hosecci | ate oe m |wyrs|y sa f—g | k |July, Sept. 
BSD CAIGNN (cj ore ca cle eiere stare INTE ele eees 1 yrs y sa gZ k | Nov., Jan. 
336. Kalladon.. 22... cei. Rus. Sess. os lm | gyrs]|y | msa} fg k |Sept., Jan. 
337 | Kansas Greening...... SI, cic ceiWeoteio stent m gb y | msaj| f—g | k |Jan., Apr. 
338 | Kansas Keeper........ Kan? ge. ie m—l|yegrs|y sa f—g | k | Dec., June 
S09) | Warabovkacs: cesses co RUSH): 9 yrs. s—m|gyrs|w|msa| f—g | k |Aug., Sept. 
340);| Keeskemet....¢ 22.5. RL rest ae 1 gyr |yw] sa k | Nov., Dec. 
341 | Kentish Fillbasket..... Biriges Pk | ee vl gyb w | bsa g k | Oct., Dec. 
o42-| Keswick. . oi... See Eng.....| 3 yrs. m—l}|} gyb |yw] bsa Z k | Aug., Sept. 
378 i a haat DE big tc ee, Apres FM te ee Pe tes ydr y | bsa gZ k | Nov., Jan. 
344 | King of Pippins.......|Eng....|.-..... s—m| yrs y | bsa gZ k | Nov., Dec. 
SAD) MINNAIT: 5 ches ee siete s 'Tenn....| 6 yrs. m—l yr y sa |g—vg!dk| Dec., Mar. 
346 | Kirkbridge............ PTV 2 Mey Aualhistans rer s—m yw Ww sa |g—vg]| d | Aug., Sept. 
O47 +| nian’: 4.9 slam ¢ TIN Seek cinatei|'are ister l—m yb y sa g k | Jan., May 
348 | Kittageskee........... AN Sar OMe) Ree he s—m yb y | msa vg d | Dec., May 
349) || Wacker setae: te bos eee es cereal es he m—l|ygrs|w | msa|g—vg| d | Dec. May 
SSE) | SELEY ioe ts iC incnal’evahs) she etarets io cies 12 yrs. s—vs yb Ww sa |g—vg| d | Dec., May 
351 | Lady Finger.....:.... Wake tr oe teres m yr gw] sa |g—vg| d Aug. 
352°) ady Sweet... 22... <s Ne 5,2] Ouyres lI—_m | ygers |wy 8 vg—b)| dk} Nov., Apr. 
SO IRANI OL, doteia de iche ahace clone [Wibrscatckcietel|rete craven m—l!yrscl!y | msa|g—vgl d | Dec., May 


i, irregular; 0, oblate; ob, oblong; 
sa, subacid. Quality—b, best; 


New York AGRICULTURAL EXPERIMENT STATION. 


| Long Island. 
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| Hudson Valley. 


St. Lawrence and 
Champlain Vl’ys. 

Mohawk Valley. 

Eastern Plateau. 


ov, ovate; r, roundish. 
gz, good; f, fair; p, poor; 
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Calor.— b, blush; c, carmine; d, dark; g, green; 
v, very. Use.— d, dessert; k, kitchen. 


Central Lakes. 
Ontario Shore. 
Erie Shore. 

| Western Plateau. 
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REMARKS. 


Lady type. Suitable for localities where Lady thrives. 
Should be dropped from cultivation. 

Worthy of trial in Fameuse regions. 

Passing out of cultivation. 

May be grown where the Oldenburg thrives. 

Little known and unworthy. 

Resembles Fall Pippin, but poorer in quality. 
Greening type. Keeps well. 

A Niagara county seedling now practically obsolete. 
Unattractive, but excellent. 

Desirable for the local fall market. 

Resembles Alexander. 
Bears early, productive. 
A worthless variety. 

Of no commercial value. 
Superseded by more valuable russet kinds, 

Quality excellent but of doubtful value. 

Not being planted. 

Of no value. 

Surpassed by Rhode Island Greening. 

A seedling of and similar to Ralls. 

Not desirable. 

Not desirable. 

Not recommended. 

Neither tree nor fruit characters are desirable, 

Not recommended. 

Planted only in home orchards. 

Not recommended. 

Excellent for the home orchard. 

Not worth planting. 

Worthless for commercial purposes. 

Attractive in color but valueless. 

One of the best sweet apples for home use. 

One of the best in quality of the Blue Pearmain type. 
Surpassed by better kinds of its season. 

Not desirable. 

Excellent but small in New York. 
Fruit attractive in size and color. 
Not recommended. 

Not worthy. 

Inferior to Tetofsky which it resembles, 
Obsolete. 
Very inferior. 
Not worthy. 
A late keeper. 
Unworthy. 

Of no value. 
Many worthier sorts of its season. 

Suitable for home use only. 

Appears promising as a commercial sort. 

Surpassed by other kinds. 

Winesap type. Not adapted to New York. 

Not recommended. 

Tree characters good. Fruit of good color and keeps well, 
A late keeping dessert apple for home use, 

Gradually passing out of cultivation. 

A beautiful fancy apple suitable for special trade. 

Several varieties under this name. Of no value. 

One of the most desirable of the sweet apples. 

Shy bearer. Good color and size. 


Fruit handsome and good. 


Lacks quality. 


Succeeds better in Southern latitudes. 
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ABBREVIATIONS.— Size —1, large; m, medium; s, small; vy, very. Form—a, angular; 


c, conical; 


1, light; r, red; ru, russet; s, striped; w, white; y, yellow. Flavor—a, acid; b, brisk; m, mild; s, sweet; 


Starring.— *, recommended; **, well recommended; +, worthy of trial. 


3 s 4 
oo as 2 
VARIETY. 3 ma a 
; so s s ; mS , 
: £ oa rg Be tla PB 1b a 8 
S E & 6 | & Su (nea) (ed tore d 
Zz o) faa) ics n 1é) 16) ie e4 P n 
354 || Landsberg). 2/05. .0.. m—l} gyb y | msa | g—vg!} d | Oct., Jan. 
Son sanmktordnc sss ee wees m gyrs|y | msa/| f—g | k | Dec., May 
356 | Lansingburg........../O m |ygrsc|gy|msa| f—g | k | Dec., May 
357 | Late Strawberry. . Bes m yrs |yw]| sa vg d | Sept., Dec 
358 | Latham........ HD |S bie See (oIereneKe m yr w | msa gZ k | Nov., Dec 
359 -| La Victoire. 2.2.0.5. 2 l—_m | gyrs]|w]|msa gZ d | Nov., Dec 
SOO awvers.....chsee ese m dr wy|bsa | f—g]| k | Jan., May 
Ole MCAGE Mr eric a ae sale m gyrs|w sa f k | Aug., Sept 
362 | Lee Sweet Sy SEEING m—l| yrs |wy s gZ k an., Apr. 
363 | Legal Tender.......... A Certs 5 1 gdr |gw| sa Zz k | Feb., May 
364 | Lehigh Greening m—l yg y | msa gz k | Jan., May 
365 | Lilly of Kent.......... 1 ye Zy sa gZ d | Jan., May 
366 aad (small m yrs y sa gz k | Jan., Apr. 
red). 
367 | Limbertwig (large or/Larger, greener and less attractive in color than the above, coarser, more juicy 
green). and much inferior in flavor and quality. 
368 | Lincoln Pippin........ Conn oeeeee roc m gy wy| sa vg d { Oct., Dee. 
369 | Lindenwald........... INES ores ee TO m yb y sa |g—vg| d Sept. 
SOs meombard.....vscce se .. ss (Wiliye as e(flsccvole ts ro |m—l| gyb |yw| sa g k | Nov., Dec 
Sil ol Ongevity . ot cae ne as Caner | oe rc 1 gyr y sa Z k | Jan., Mar 
Size Wongheld:. .....c/ 222-02. + RUSS... 4yrs.} roc m yb Ww sa gz d | Sept., Oct. 
373 | Long Island Pearmain..|Unk....]...... ob 1 Wires lece- ese g d | Oct., Jan 
374 | (I) Long Island Russet.|N. Y....]......] obe s y ru y | msa Z d | Oct., Feb 
375 | (II) Long Island Russet}]Unk....]...... robc|m—s]} yru y | bsa vg d | Nov., Jan 
376 | Long Keeper.......... Waterers mete cl are m—s grs |gw]|bsa | f—g|k | Jan., Apr. 
377 | Long Red Pearmain....|Unk....|...... oc |} m—l yrs sa gZ k | Nov., Dec. 
SOMONE StCM «cea cio shove Several varieties under this name, all worthless. 
379 | Long Stem of Penn..../Pa......|...... ro m ygers|w sa |g—vg]| d | Nov., Feb. 
380") Longworth. ..........52 m wyrs| w/msa vg d | Nov., Feb. 
381 | Lord Seedling......... m y yw) msa | g—vg}] dk] Sept., Oct. 
382 | Lord Suffield 1 y w sa Zz k | July, Sept. 
SHSM LOU cite weiter ss m—l yrs |yw| sa f—g | k Aug. 
SRA AIO MISO saw ecles cee oe m gyb w sa vg d | Oct., Feb. 
S85 Howells. 28) occ cee 1 y y sa |g—vg|dk! Aug., Oct. 
386 | Lowland Raspberry.... m—l] wrs wi} msa vg d Aug. 
387 | Lubsk Queen.......... R m—l wr Ww sa Zz k | Aug., Sept. 
SSS MCKEY C= ot cin cveverernve-eie sels NOY m—s|gydrec|yg]| sa f k | Nov., Feb. 
389) | Lyscom.. 30.35.5056. l—vl|} ygrs |wy| sa Zz k | Oct., Dec. 
SOON PMabDICS. oc ec cece sees eit 1—m yrs y 8 Zz k |Nov., Dec. 
SUM RIVICATER So so cewie cree one Ky m—l yrs _ |yw| msa |g—vg]| k | Oct., Feb. 
BODMPNTCGCArtyin, ce cloiciccnetee A visa of Panipian Sweet. Smaller and keeps longer. 
SOSal WWMeCroskey:.. 2.0.6.6: Tenn. Heath bee ao m ydr y sa f k | Dec., Feb. 
394 | MacDonough......... 1 fie Ge breee| (aeemneree ro m y ....| msa | f—g | k | Aug., Sept. 
3051 |) Melntosh. << <)2.-.<.2 20.0 0% Can’... .|'6'yrs: Tr m—l yrs w | msa |vg—b| d | Oct., Dec 
396) MeKanley.-25: . 0. 0 es: Ind... 9 yrs. ro m—l yrs y sa g d | Dec., Jan. 
ShA || ol £01 eye eee rok INGA e iets ever ste fo) m—l yb wy| msa Zz k | Jan., Apr. 
398) 1' MeLellan®.: sc c0:5.5- Conn. 2 -).....2| 2O-C*| J—m | og yrs || Ww i msa vg d | Oct., Feb. 
399) | McMahon. ....5...7.- Was’... 4yrs.|} re |l—vl|] gyw w | bsa | f—g | k | Oct., Jan. 
AQOR INIA Genta o.% eiccare es chee) Whirl eed (eserarensin oc |l—m| ygb y sa |g—vg! k | Nov., Mar. 
40S | Maree. 2 ctss.c.c.cem ee Viieee eee ee rob | m—l| gyrs]| y sa zZ k | Oct., Jan. 
AOZS| Magyar... 226 «ese nkse estes 5, re 1 yb wy| sa f k | Dec., Mar. 
403 | Maiden Blush......... Nees 2 | 4 yre. fe) m yb Ww sa Zz k | Sept., Nov. 
404 | Maiden Favorite....... iO Gopal Oo eae re m wy Ww sa |g—vg!} d | Oct., Jan. 
405 | MalaiCarle: Ase 0.2 [italy..:./)|....-.-| “oe m yb w sa g d | Dec., Feb. 
AGHA Malinda cto s.cttr once Wietsine lone so se re | l—m yb w | msa £55) Sew ea ae 
407") Mammoth |... 2.0% .scc08 Arico a 8 yrs.| ro 1 gy yw] sa f k | Dec.,Mar. 
408 | Manchester........... nk aS ee robc| m—l/!gyrs]|y | bsa |g—vg! d | Dec., Apr. 
409.3] Manno Stsctem oe. eee INE > daceal id ee ro m—l Zy y sa f—g | k | Jan., Apr. 
AIG sc eMianwaring..< see sees cs Ware feos wae s rc m yb y | bsa Zz k | Oct., Jan. 


i, irregular; 0, oblate; ob, oblong; ov, ovate; r, roundish. 
Quality b, best; g, good; f, fair; p, poor; v, very. 


sa, subacid. 


New York AGriIcuLtTtuRAL EXPERIMENT STATION. 


427 


Coior.—b, blush; c, carmine; d, dark; g, green; 
Use.—d, dessert; k, kitchen. 
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REMARKS. 


Excelled by standard sorts. 

Easily excelled by standard varieties. 

Very late keeper but poor in quality. 

One of the good dessert apples of its season. 
Obsolete. 

A seedling of Fameuse inferior to McIntosh. 
Better adapted to southern latitudes. 
Unworthy. 

Grown about Geneva where it is held in high esteem. 
Surpassed by other kinds. 

Surpassed by other sorts of its class. 

Not sufficiently tested in New York. 

A southern variety not adapted to Mew York. 


Grown only about Syracuse. 

Known only in Columbia County. 

Not recommended. 

Not fully tested. Attractive and appears promising. 
Grown for home use and local markets. 

Obsolete. 

Now nearly obsolete. 

Represented now only by old trees. 

Not recommended. 

Obsolete. 


Not recommended. 

Unworthy. 

New and recommended for home orchards. 

So susceptible to blight as to be worthless. 
Excelled by its parent, Oldenburg. 

A beautiful and excellent apple for home use. 
Desirable for home use and local market. 

A beautiful dessert fruit. 

Not recommended. 

Surpassed by other kinds. 

Supplanted by best sorts. 

Surpassed by Victoria Sweet which it resembles. 
A seedling of Lawver, not adapted to New York. 


Not recommended. 

Not likely to become popular. 

One of the best sorts of its season. 

Not recommended. 

An Ulster county seedling—not known elsewhere. 
Choicely good. Adapted to fancy market. 

Less desirable than standard kinds of its season. 
Appears to be identical with Canada Reinette. 

Not valuable enough to retain. 

Not desirable. 

Worthy of planting for home or market, where it succeeds. 
No longer propagated. 

Does not succeed as far north as New York. 

Desirable only when hardiness is a prime requisite. 
Not recommended. 

Of Esopus Spitzenburg type but inferior to that variety. 
A hardy, productive tree. Long keeper of fair quality. 
Not recommended. 
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AsBREVIATIONS.— Size— 1, large; m, medium; s, small; v, very. Form—a, angular; ec, conical; 
1, light; r, red; ru, russet; s, striped; w, white; y, yellow. Flavor—a, acid; b, brisk; m, mild; s, sweet; 
Starring.— *, recommended; **, well recommended; +, worthy of trial. 


- d a 
Oo = n 
to rd a 
VARIETY. 3 a ; 
Boag. ae th 2 |i cat eee ce E 
: i: BW Eo] sg er teSa) eid ate 3 
° =I 2 ° a ° ° = = a S 
Zz ° ~Q iJ na 1é) iS) eo go =) nD 
Atal Margaret. acc svete 219 Eng. 4/035 22 re | s—m yrs w sa Z d | July, Aug 
ADs) WMiarigold. «sc ot. ais leisvere oe Bes ea Nese ee re m—l| ygb y | msa Z d | Nov., Apr. 
413 | Mason Orange........ ssearaey 54.1]. re obe | m—l yb y sa zg dk! Nov., Feb 
4140) Masten... <i... een © INVES Lae See re m gyb w 5a gZ k | Dec., Feb 
ESS.) hie ten aes Sesear ANE laraceyeil initio crete re m gyrs |y | msa Z k | Dec., Feb 
4167) Wlelon’ sac,..2\... eetcletnen N. Y....|/4 yrs. | roc | l—m]| yers | w sa vg d | Oct., Jan 
ANZ | AWEERAEEre <2 2c 2 ewe © oc 1D ee oc | vl yb Ww sa f k | Oct., Jan 
ATS alWberri le vie vicccne so sas INeadc cis,licue eravats r m yb y sa gZ k | Dec., Mar. 
4194) “Mexicossas .cklckevte se Conn Fae Fes ro 1 gydr |yw] bsa | g—vg| kd | Sept.,Oct. 
ADO WIA OLE ctajeie orore'sie eee om 4 Zzy w | bsa vg d | Dec., Mar. 
AD Tel WAT Y Aire oietecke a1e.s cre) (2 ic yb y | msa gZ k | Jan., Mar. 
AO VEN AIM ro mercia oreo sen, = 12k yers|-y | msa gZ d | Nov., Jan 
423" Mialden).<.c.0.crsrstetics tele : yrs |wy] sa Z dk! Nov., Jan 
ADAGY SIWVEINOE are cle sicie ceiets <lele i" yrs y sa |g—vg| d | Oct., Nov 
ZUG SY Gl bros eins s eceeerore ae yrs y sa |g—vg!| d | Oct., Jan 
426 | Milwaukee............ i yra y | bsa | fg} k | Oct., Jan 
ADT | Miniatenes,ccleciscie eich ygrs |yw| bsa | g—vg| dk]! Nov., Feb 
428 | Minkler...... yers|y | msa| f—g| k | Nov., Apr 
429 | Missing Link..... gyr y | msa f k | Jan., Apr 
430 | Missouri Pippin gyrs |w | bsa | f—g| k | Oct., Jan 
CR TIEN IY Vere) oe Sy OI. oc gydr|y sa f k | Jan., Mar. 
A325 Sion Desire -sjcie.- «oes yb wy| bsa gZ k | Nov., Dec. 
433 | Monmouth.......<........- - yb y | bsa |g—vg}| dk] Nov., Jan 
434 | Monroe Sweet......... yre y 8 g d | Sept., Oct 
435 | Montgomery.......... gwrs|w)| bsa Z k | Sept., Oct 
ASG AWIGORs,2.0 a8 jaie asin = ©-s ygb w | msa Z k ov., Apr 
ARTA AVEOOLE EIXEEA sc. o1..0,2167- 1 gyrs|y sa f k | Nov., Jan 
438 | Moore Sweet.......... yer y 3 Z k | Nov., Apr. 
439 | Morgan Seedling....... m gyr |yw| msa f k | Dec., Jan 
AAG Mosher ...c.00.0.0. Meee m Zy y s Z d | Sept., Oct 
BATS OW OLDER cas.c10 0 c:5 oO m yrs y | msa | vg—b} d |Sept., Jan 
442 | Mountain Sweet....... m yrs w 8 g d | Sept., Dec. 
AAS WEOUSE 2) :0.< = eee eee 1 gyb w |} msa Zz k | Oct., Nov 
BAZAN Moyers... aca eee 1 yb w | msa | g—vg!} d | Dec., Apr 
445 | Munroe Favorite...... m y wy a f k ov., Jan, 
BAG EP AVEHMBODM  s cchsterc ccc ace ees m gyb y 8 g—vg| d | Sept., Dec 
AMIN ASS ANA Is ores tar te (ayn aise<l'=) m yrs |yw] sa g k |Dec., Mar. 
BAS MONE ISOM ere cece ote, ater ters ies m gyb |gy s gZ dk| Feb., May 
AAGTINETO: <.- -.eeloeiee = N.J m gyrs | w | msa |g—veg| k | Jan., Apr 
450 | Newark Pippin........ m—l zy y sa |vg—b]| dk] Nov., Feb. 
BST ONEWIDAN. soars cys Seas wine Oo m—l ygeb y | msa| f—g | k | Dec., May 
452 | Newtown Spitzenburg.. m yrs y | msa |vg—b]/ d | Nov., Fe 
Ba Sal WE WeWWAbED= > isc... occ tm] gyrs |wy]} msa g d | Oct., Feb 
454 | Nickajack............ lm] gyrs | y | msa gZ k | Dec., May 
455 | Nitchner Strawberry... 1 yrsc | w sa zg k Sept. 
456 | Northern Spy......... N 1—vl yrs |yw] sa vg—b!/ dk | Dec., Feb 
457 | Northern Sweet....... m yb Ww s vg d | Sept., Oct. 
458 | Northwestern Greening. m—l yg y | msa gZ dk| Dec., Mar 
459 | Norton Red........... m ydr y | msa gZ d | Nov., Mar 
460 | Nyari Piros........... 1 gyr |gw]| msa f k Sept 
eel AOR erin. cai yocaehe conse, See m—l y wy| sa gZ k | Sept., Oct 
467.) Oaklandiza J: 520020 ane: m—l| gyrs|w s g dk| Nov., Feb. 
AGP OCEIAENb cress crsteie isos m yb wy] sa vg | dk, Jan., May 
464 | Oel Austin............ m yrs |yw| msa | f—g | dk| Nov., Mar 
465 | Ogdensburg........... m rb w | msa vg d | Nov., Dec 
466 | Ohio Nonpareil........ m—1 yrs \|yw| sa |g—vg!| d | Oct., Nov 
ABZ |, Ohio, Pippin s..44.7182 38 m yb y | msa g d | Sept., Jan 
468 | Okabena.............. 1 yrs y sa vg d Dec. 
AGS NEOlGen DUT jio.5 ci) vis <tele m—l| gyrs |yw| sa |g—vg| k | Aug., Sept. 
470 | Old Garden..... Spices s—m y y s | f—g | k |Sept.. Oct. 


i, irregular; 0, oblate; ob, oblong; ov, ovate; r, roundish. 
sa, subacid. Quality—b, best; g, good; 
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Color.— b, blush; c, carmine; d, dark; g, green; 


f, fair; p, poor; v, very. Use.—d, dessert; k, kitchen. 


| Hudson Valley. 
| St. Lawrence and 
Champlain VI’ys. 
Mohawk Valley. 


Eastern Plateau. 


Ontario Shore. 
| Western Plateau. 


Central Lakes. 
Erie Shore. 


“ek “4k 


se elee 


sek] ek] ek 


REMARKS. 


Without value. 

Does not excel standard varieties of its season. 
Almost identical with Yellow Bellflower. 

A Dutchess county apple unknown elsewhere. 
Of no value. 

Choicely good for the home orchard. 

Suitable only for exhibition purposes. 
Unknown outside of Chenango county. 

Not fully tested. Appears to have value. 

Less valuable than other varieties of its season. 
Of no value. 

Valuable in the south only. 

Succeeds only in northern and elevated regions. 
Unknown outside of Orange county. 
Attractive but excelled by standard sorts. 


| Succeeds in the northern part of the State. 


Tt has failed to win favorable recognition in New York. 

Not a promising variety. 

A long keeper but does not rank high in quality. Southern. 
Does not develop marketable size in New York. 

Of no value. 

Not fully tested in New York. 

Good cropper, uncertain keeper, variable in size. 

Possibly of value for the home orchard only. 

Promising but not fully tested. 

Unsatisfactory in this region. 

Of no value. 

A good keeper, good cropper, moderately attractive. 

Of no value. 

Without special value. 
Tree characteristics poor. 
Of little value. 

Nearly obsolete. 

Similar to Yellow Bellflower. 
Not desirable. 

Has given place to better sorts. 
Of superior quality. 

A late keeping sweet apple. 
Not valuable. 

An old variety now nearly obsolete in this State. 
Of Yellow Bellflower group. Not recommended. 
Not a good commercial sort. Excellent in quality. 
Not superior to standard sorts of its season. 
Not adapted to northern regions. 

Not worth planting. 

Tardy bearer. Vigorous. Highest quality. 
Hardiness alone commends it. 

Similar to Rhode Island Greening; hardier, not so good. 
Appears to be of value, though not sufficiently tested. 
Of no value. 

Surpassed by other varieties. 

Popular in Michigan. Unknown in New York. 

Similar to Yellow Bellflower. 

Blue Pearmain group. Adapted to cold climate. 

Not now grown. 

Tree characters poor; of doubtful value. 

Possibly worthy of attention. 

Nothing to recommend it. 

Hardy, vigorous, productive, cosmopolitan. 

Of no value. 


Appearance and quality of the best. 


Surpassed by other sorts. 


Unattractive. 


A standard. 


ABBREVIATIONS.— Size.— 1, large; m, medium; 
1, light; r, red; ru, russet; s, striped; w, white; y, yellow. 
Starring.— *, recommended; **, well recommended; +, worthy of trial. 
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8, 


VARIETY. 


Olympia see as recur 
OntaniOnee ce. eine seek 


Oranges tencnrooaere 
Orange Pippin... .cseeus 
Orange Sweet......... 
OFAnien act cee erernec 


Ortleyiieere lejenisicnes tine 


PATSONIAT Gee teterehese cha reieiont 
IPAtbenay. 22. cincisie oeier 
Paul Long 
Pawpaw.... Rees 
Ene Bape i Waica tas aerate teveyelech 
Peach plone) eek oie 
Peach B 


IRCRSC BE aicisce wveieve elavoverars 
ReasrO0d 2.5.55 < sis ieccions 
Peck Pleasant. «<a <: 


JETESTIC NA ee ROE RoE 
PEGE OT ators ics taneous fapevelcuapens 


WICK AL steers yersiniane.ok aYaione 
IBLE. nod abe BONES 


EATON COT, Neves acercic ole toviesavsys 


ROMO resyeistyeters teseleteoke 
POrterioe neue =e rsie Meo Tove ots 
Pound Sweet... shi 
IPrattiS Weer aia « ctes ele wise 
IEICE Wis cfriaaye evolele ekeinre 
PriImMAte... le civ.cteusisleiow 


small; 


Vv, 


very. Form.—a, 


angular; conical ; 


c, 


Flavor.— a, acid; b, brisk; m, mild; s, sweet; 


: qd aq 
oO = 2 
zs a a 
— cra . 
z-| 2 g =} lial Be ay) ee d 
; e) 3 = . 
2 3 ee a ates | waa), ie a 
jo) Q cd mM (S) iS) cm ie4 i=) nD 
gyrs jew 8 gZ k Aug. 
yrs y | msa]| f—g | k | Nov., Feb 
gyrs |yw] sa Z k | Dec., Mar. 
See desmiptice of Baliwin, 
N. 6 yrs.| re 1 gydrs|wy]| sa gZ k |Nov., Jan. 
Gan. dlaettee roc 1 gyrs |wy| bsa |g—vg|dk| Nov., Mar. 
Ore roarclic 5 eS | Pee 1—vl ydr |yw|msa |g—vg] d | Oct., Jan 
Several varieties under this name, all worthless in New York. 
At least two varieties of this name. Neither of value in New York. 
Several varieties under this name. Worthless in New York. 
Swed. sc ialeunacien: ro 1 ZY yw|msa f k Aug. 
m yrs w | msa g d | Oct., Feb. 
lm] wyb w sa vg | dk} Oct., Feb. 
m y w | bsa | f—g | k | Nov., Dec. 
i gydrs| y | bsa vg d |Dec., Apr. 
m gwr |wg/ msa f k Aug. 
m ydrsc| y | msa zg d |Nov., Feb 
1 gyr |yw!/ msa f k | Nov., Feb. 
8 ydr y | msa f k | Dec., Jan 
m—l gy gy|bsa g k | Dec., Feb 
1 yrs y sa vg d | Oct., Dec 
m—l]| gyrs|[{y sa |g—vg|dk|Jan., May 
m—l yrs y | msa vg d | Dec., Mar 
m—l yrs y | msa zg d | Oct., Feb 
m ywb w sa g d | Aug., Sept 
i yr Ww 8 g—ve| d | Nov., Feb. 
m—l gyb y sa g k |} Oct., Jan. 
m Zyr jyw 8 g k | Oct., Nov. 
1 yrs y sa |g—vg]| d | Dec., June 
m gyrs y | msa }g—vg]| d | Jan., June 
m yb w | bsa |g—vg| d | Dec., May 
ieee scredletrecevers robe 1 VAWAD! aller -ccll | 188) g dk Sept. 
INGO Seco nisraen roc 1 gyb y sa f k | Oct., Nov 
INUSEY.. oyouei yavetenate oc | m—s xi tia leer s vg d |Sept., Nov. 
ae tiacatel| Cressreiess rob s yrs |yw|msa f k |Sept., Nov. 
INE AYE cL lice r ] yrs y s k | Nov., Jan. 
Connieaillos aces Te lm |ygrsc|wy| sa |g—vg]| d | Oct., Jan. 
IB ae Mi levous eee TO 1 yrs y sa k | Sept., Oct. 
R.I 7 yrs. | roe | m—l yb y sa vg—b!| dk | Nov., Feb. 
PS crde, stellen Lage roc 1 gyrs y | msa | f—g k | Dec., Apr. 
IMEOX 5 aril lsrereneas robe s yb gw| bsa p k | Jan., Mar. 
(ORS a rad eee fo) m yrs y sa g k | Jan., May 
INES Nic tie sell eveuotsnerd fo) m yrs w sa |g—vg] d Oct. 
0 Ra Gey een | pe roc | m—l yru y sa g dk | Dec., Feb 
RUSE eiere 10 yrs.| rob 8 yr w | msa g k Sept. 
Minin). 3 |eevenaees ro m yrs y | msa |g—vg]|dk | Sept., Oct. 
IWilS). verane 5 yrs ro |m—l/|ygers]|w sa —g | k | Nov., Apr. 
Annies a sckedl Serra ro 1 gy y sa vg d | Nov., Feb 
(Panto teyall nario ro m gyrs|y |msa f k | Jan.,-July 
IN Oe acl tarcvoucrere To m yr y sa k | Nov., Feb 
Usb Lialalleeye re m yb gw| sa f—g | k | Jan., Apr. 
Osten tal ties see re m yrs w | bsa zg k | Oct., Jan. 
Bri. eel DeVER Ole s yru y sa vg—b! d | Dec., Feb. 
EIN Bieoustellle 1 yore oc | m—vl| gyrs|w sa |g—vg| k |Sept., Oct. 
LN IE aii | Re ere obec | s—l yb y sa |g—vg|dk |Sept., Nov. 
.|This name has been applied to several varieties of large sweet apples. 
INA Srllece re yrs l|yw 8 vg d |Dec., Mar. 
Ly Seal ace rob |l—m]/ gyrs]}y | msa gZ dk | Dec., Apr. 
N. Y 3yrs.| roc | m—l}] ygb w sa |vg—b| d Aug., Sept. 
Ge tire sosck re yers!y | bsa Zz k | Nov., Feb. 


i, irregular; o, oblate; ob,, oblong; ov, ovate; r, roundish. 
sa, subacid. Quality.—b, best; 
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g, good; f, fair; 


Western Plateau. 
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Color.— b, blush; c, carmine; d, dark; g, green; 


P, poor; v, very. Use.—d, dessert; k, kitchen. 


REMARKS. 


Not desirable. 

Unworthy of consideration. 

Too small to be valuable. 

The same as Baldwin. 

Resembles McIntosh. 

Similar to Northern Spy; hardier. 
Worth planting commercially. 


Inferior in quality. 


Not recommended. 

Surpassed by other dessert apples of its season. 

Yellow Bellflower group. Of good quality but skin tender. 
Of no value. 

Very similar to Northern Spy. Very promising. 

Of no value. 

Probably of value for fancy market. 

Not recommended 

Not desirable. 

Not recommended. 

An inferior seedling of Tompkins King. 

A southern variety not adapted to New York. 

Probably obsolete. 

Of no value. 

Resembles Early Harvest. 
Of no value. 

Seedling of Oldenburg. 
Of no value. 

Not recommended. 
Probably not well suited to this State. 

Not recommended. 

Cannot displace Oldenburg which is of the same season. 
Not recommended. 

Long known, but has failed to establish itself. 

A worthless variety. 

A Queens County seedling; apparently obsolete. 

Grown for home use and local market. 

Scarcely tested; of no value. 
Shy bearer, subject to diseases. 
Not desirable. 
Type of Lady. Worthless. 

Surpassed by better varieties. 

Not valuable. 

Excelled by other russets of its season. 

Of no value. 

Resembles Wealthy and does not surpass it. 
Desirable only when hardiness is a prime requisite. 
Not valuable. 

Not recommended. 

Not adapted to New York conditions. 
Of no value. 

Should give place to better sorts. 

A small russet of high quality. Not profitable commercially. 
An English sort of little value in America. 

Has many merits for home use and local market. 


Later. 
Worth trying in the North. 


Fruit excellent. 


Southern. 


An old variety now practically obsolete. 

Surpassed by standard varieties. 

Tree characters poor. Vaduable for dessert and local market. 
Of no value. 
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ABBREVIATIONS.— Size-—1, large; m, medium; s, small; v, very. Form.—a, angular; c, conical; 
1, light; r, red; ru, russet; s, striped; w, white; y, yellow. Flavor.—a, acid; b, brisk; m, mild; s, sweet; 
Starring.— *, recommended; **, well recommended; +, worthy of trial. 


= A | 
to a 2 
VARIETY. S = = 
= $ 
g12|4 s -|&| 8 | a : 
~ n 
é ys 8 5 S rs 3 | 8 Ss | 38 3 
Z o) Q ics n 1o) iS) em 4 Pp n 
531 | Prince Double......... 1 gyrs |yw| sa f k |Sept., Oct. 
532 | Princess Fossia........ m gyru/}y |msa gZ k | Nov., Feb. 
533 | Princess Wilhelma..... m yb Ww a f—g | k | Nov., Dec. 
534 | Prolific Sweeting....... m wy Ww 8 d |Sept., Oct. 
Petey MEM Ieee iavescunic eee as + 6 m—l/} gyrs|y sa ve—b!/ dk | Dec., Mar. 
536 | Pumpkin Russet....... 1 gyru | wy 8 g k |Sept., Oct. 
537 | Pumpkin Sweet........ 1—vl Z£y Ww 8 Zz k | Oct., Jan. 
BIS MM EUEIGY aes cote 5 als sia 1 gyb |gw]| sa f k | Sept., Oct. 
B98 Meanie cj arets sys ale 1 gyrs|gw| bsa g k | Oct., Dec. 
540 | Queen (West) m yb gZgy| sa g k | Jan., Mar. 
541 | (1) Quince (of Cole).. lvl yb yw| bsa |g—vg| k |July, Sept. 
542 | (II) Quince (of Coxe).. 1 y yw! sa |g—vel k Nov. 
WAS alls Giese FeO. SIS e. © m yrsec |wy| sa vg |dk|Dec., May 
FAA OR AMID OS <a loteien a, es ictecars vere m gyrs |}gw]|msa |g—vg/| d ov., Dec 
545 | Ramsdell Sweet....... 1m yrs y vs |g—vg|dk| Oct., Feb 
546 | Raspberry............ R s yr ae. 01] ge SB. vg d | July, Aug 
547 | Red and Green Sweet... 1—vl yrs Ww s f—g | k | Aug., Sept. 
548 | Red Astrachan........ m—l yrs w | bsa |g—vg|dk| Aug., Sept. 
549 | Red Canada.......... m yrs w | msa | g— dk | Nov., Mar. 
BOO | REC OaEV CL aio 2.-c)=1s2i0 enn m—l|gyrs |yw|msa f k | Oct., Dec. 
Bole | Red dtcok.: ..-,.). eee 1—v1 Veriss) |s253] ssa zg k |Aug., Sept. 
52 i PedrIUne.. Seek e aeele s—m yr w | bsa |g—vg|dk] Aug., Oct. 
Bios mee Queen. a.c cre.0 icles 4 fs 1 gyblgy! sa Dp k | Nov., Jan. 
4 ol Reddit Russet. oc ecco csclec A bud sport of Baldwiit differing only n having a russet skin. Considered 
less valuable than Baldwin. : 
ops | sedstreak ©... «me ove Bing lo. ce ob 8 yrs y sa gZ k | Dec., Apr. 
556 | Red Transparent...... Ras ioe ee r m yr gw| sa |g—vg| k Aug. 
Py san | MERER AWWANG .c)5ccis ie eccierere ese 1 apes ote s ro m wr vw| sa zg k |Aug., Sept. 
558 | Red Winter Sweet..... 101 es tcl nee es roc m yb yw s g k | Dec., Feb 
OM IMERECEL. occa ors 2 oon eee ING’. OF estes & Tr m ywrs| w sa me k Nov. 
BGOn | Reamalard 8...) o-«0r Rr?) 2... |12) yrs "eri 1 gyb y sa g k | Nov., Jan. 
561 | Reinette Pippin....... reo STM aa fo) m—l wy Ww sa g dk | Oct., Feb. 
562 | Rensselaer ........... NE Ys SSD yras eae 1 ybr y sa g “| d |Dec., Feb. 
5esn | pepiamee eee es Russ. 22 9 yrs.| roc | m—s yw w | msa gz k |Aug., Sept. 
564 Benes Malenka....... USP cr eee ee re |m—s| yrs m sa g k | Jan., Apr. 
565 | Rhode Island Greening..|R.I....| 5yrs.| ro 1 yg y sa ve |dk |Oct., Mar. 
EC ayes I Berl oy 100) 1 We eR ar Bae see ae re m—1 yrs y sa vg dk | Oct., Dee. 
567 | Richard Early Winter..}Unk....|...... robe 1 yrs |wy| mesa f k | Oct., Dec. 
568.| Richard Grafts... 2... IN AY eee Re TO m Sige y sa vg d Sept. 
BAQGNPEMOP OS — o eccicrars 6 ocs-e,0051 = )e ty ee | (eee robc]| 1—m yb wy|msa gZ k |Feb., May 
B10) ORDER CAMS. 2 leis sreicre «0a Swed. herr roc | m—s grs |gw| sa g k |Aug., Sept. 
BBP EMOLEISs ; oa acne sent et Unk tern ee oe ro |m—s]/ gyrs lyw|msa f k |Sept., Oct. 
D2 i RIGLEHNOUSE:..<.. . 06 21-02 5s Ne Us sonifoods colle © m yb y 8 g k | Oct., Nov. 
Ria ROCK PIpPIN 1555-05 oe Obio? )) Hees: bane) m yeb |wy| sa gZ k | Feb., June 
B74 Hockland).,. 3 .<¢).6 2 .-- INS Wo pil ey staves ro m—l /}ydrsec| y sa g dk |Nov., Jan. 
Ba henolte: -o..+5....o eee Me. ee eee ro | m—l yb wy| bsa g k | Oct., Dee. 
576 | Roman Stem.......... IN: TOA ee Tr m—s| wyb y sa vg d | Oct., Dec. 
LN ROMADIGC rs a co 01 le wine Winks, arlene re s yr y sa gZ dk | Mar., July 
HSelMROME. . 26a wc laomoee OF occ ss| QyTSs || TO’ 1 Zyrs|y sa g k | Nov., Mar. 
HLS a ROmINa wae tte teen tee RUSS. Sele. ee oc |m—l}] gyr |wy] bsa | f—g | k |Sept., Jan. 
ISO MEGON Meat. Gcareteie g’aus ies ieys ese ENG i )2.6| ke ocratae ro m yr w sa zZ d | Oct., Feb. 
PSTN NBER OREANY Se Yai - 0 suss oheis. i oon 1D) eee vet esea fo) m—1 gr eee eee SS Z k | Dec., Feb. 
5824| Rose Red 222. eeu. ses NEYS7 71.380 o m wrs Ww sa vg d |Sept., Nov. 
SS, | SROXDUIY......0~e eters Mass. 8) 303 5.2 ro |l—m yru |yw!] sa |g—vg|dk|Dec., May 
ned | Ruby Gem... foe ee eres 1S Se hagas | aA fo) m gyrs |gw| msa gz k Sept. 
BSD» | PRUGOIPH woos... fs creas SIR te ja Sarai} Dcatiare as r g m gzgyr |wy| bsa gZ k | Nov., Feb. 
586 | Russian Baldwin....... Rusree. sl ee m yrs |yw/ msa gz k | Jan., May 
587. |. Rutherford... ........0:.0. JArICtera 13 yrs.|r ob c| m gyrscl y sa p k | Jan., Apr. 
58S7i Rutledge i". 25.2. ees pLexe ere lis.c eee m yrs y | msa]| f—g | k | Nov., May 
589 } Safstaholms........... PWC e ete lis cveiere el BS ec |m—l|] yrs w | msa 4 d | Oct., Dec. 


i, irregular; o, oblate; ob, oblong; ov, ovate; r, roundish. 
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Color.— b, blush; ¢, carmine; d, dark; g, green; 


sa, subacid. Quality b, best; g, good; f, fair; p, poor; v, very. Used, dessert; k, kitchen. 
g, 
Lae} = 
a=a| s j 3 
;{2|/88/3/8/815 3 
Biflesle|Slelalsia 
aie les) |/al/Aala] & REMARKS. 
Sale Elle bet iret co ecg) 
SSiagi/5/k |e] o 
;|2( sls) elelalsie/z 
° 5 : 3a|/o]a|‘e 
zlalimio |S|alolélale 
ESOL | A OS A SPR eT =e Pere co AR | (a Not valuable. 
eco erates sie se oi ke isi] ceo eR «| osc ef o Sellers f no value. 
3953 {5 cl bana eee | tery (eal |e ol ae a A worthless variety. 
See cece cee. « [iodeall ats, Steet: |' Mae olfledecg May be grown in northern New York. 
S01 6 ae cre | RG || reece |S REy (cL ne (ore ee) eee Not well adapted to this region. Southern. 
E84 Oil We) ieee Reeaeee | torcaet Se eee Oe. Should give place to others of better quality. 
537 | **| ** HR) Kaa) ok) Valued for home and market purposes. 
Sats, es se)| Sea eee he oe Of no value. 
ERO NR Pee cil a alll c6 lf hac oc{PRs oi] & cSt gw sapteccee May be identical with Buckingham. Of no value. 
EA OPG eos < IPN =< Siliereret cs. Not recommended. 
Aan | ee lle. ee a aoe Weil atk ee Supplanted by better sorts. 
Perum | Ceeeale Sates Sashes -ots Qi te elle: NN cy Obsolete. 
SES 61S 3 el ase ieee ell ren Sen (ea (lee | Ae ..| Too small. Blossoms very late. 
Se) ies | ee | ey ee ee ...|...| Tender tree; productive to a fault; excellent quality. 
323) oo||aen le ocallosoyooe ...|...| Without commercial value. 
PAGR Nb: sa Ak 5 =| ha. tetole ...|...| A substitute for Red June where that sort winter kills. 
SAT Pea. - Perret. | Secale ho, = |1s.0e |) OF nol values 
548 |) FF) RE) AE! RK) FH) HK) HK) HK) Succeeds under many conditions. Home and local markets. 
549 7) 9: *)  %*) 2K) RK) eK) 2K)! Excellent. 
SOU) |e s © \. Not recommended. 
Sot AL. < Grown only in the vicinity of Red Hook, N. Y. 
Hae ciel ws i Small, scabby, imperfect in New York. 
Eee le oti Saeee eh Ee ee oc IRS at he lee ollie A worthless variety. 
Sy Er ewan fore clits ate | taal RIE be al a 
EAS sf ae ele oe ae al ease ...| An old cider variety now obsolete in New York. 
SHON | ewe sales 60/3 4. SSE! ...| Without value where Primate can be grown. 
dal are = le. Slee. ale eke |): al. © U2 3| Worthless: 
Feralas oles. |e. toalere|. 4). 2 il Sl SNot- recommended: 
SOde eee oleae lee ola- oie ae |. oe a), Not-worth planting. 
560 |...]...)....].../...].--]...]...]...| Well thought of in France but of little value in New York. 
561 |...)...]/....)...f...]---]..2]...]|...] Exeelled by Rhode Island Greening. 
562 | +) +) +) +) +) +) +) +) +) Type of Jonathan with high flavor. 
563 |...)...|..../..-|...|---|.-.|...]...] Much inferior to Primate with which it competes. 
Ea Sr ae (ea ..|...|--:/...]...]..-| Fruit too small to be valuable. 
565 | **| ** | | KK) AK) RK) AK) ok) The standard green apple of New York. 
GBM Fea oo ercra. lpeteratlr= ta alte te Belongs with Hubbardston which greatly excels it. 
SOAS a al Coal Cee RS Seale olka evra d| (eee Of no value. 
BEES} {| Seon [BiG ey luce | heya | eran | areas eee een eae Of but little value outside of the Hudson Valley. 
ISLES) I ESSE SE be ccc ee Ue Ue ee! Ve Excelled by others of its season. 
76.0) a ot eRe |e On | a ...| Cannot be recommended. 
SpA Te ees Al Ae cet! ot jl oto A SAS Glee. ..| Not recommended. 
Ges. anes | (Sa a MU De ..| Of no value. 
IS ANS hie |e 3 leer cal 8 SR oi A eae (mee | ..| One of the latest keepers. 
574 | +) +) +) +) +) +) +i) +! +] Of excellent quality. 
LYE) | 4ucs | ae | fe Neer Oa Ve ae, Dok Fee Pe Tree very hardy, otherwise without merit. 
ZC) |S NE | Pe |S | Wee ee Vesa al | Me | ae Superseded by better sorts. 
CT AGMA ES | foc oR crt [roll toca] Oecd] os Ml ee tie | oe Not recommended. 
578 | ¥*| ** *| | #A) Ht) | =] A standard commercial variety. 
Be) Ree | Ae ga Ves RU -a Ue  ST U Not worthy of attention. 
SUMS celles. «i eh<. & all Bhetaa iets silos a MUI a |...]| Worthless. 
raps ts Wile || Soe el ae | aegis i | rs 4 | ee |...| Identity not certain. 
BOQ ulmi a ite. |. S51 eee | | cactes| atts | Poe bee Discarded. 
583 | **| ** #) RK) HK) KE! HK! HK) A! A leading commercial variety. 
JESS lee 1M Re | SR oe Ve ae ee | Not valuable. 
SDM RMN Et ilehe 5.c1| ecm afevell satel oat ere all cate Of no value. 
Ome ee ete ail hall cto ce ata ece Sled cllete May be valuable in northern New York. 
SEV [leet aa A A eR Rn Ue ey bg Vea | | | ae Of no value. 
RASS aM etal et self c) «i]s «ll oto. il eve oi] fei all's, ore Of doubtful value. Very hardy. 
589 ..!,..{ Of very doubtful value. 


ABBREVIATIONS.— Size.— 1, large; m, medium; 
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8s, small; 


1, light; r, red; ru, russet; s, striped; w, white; y, yellow. 


Starring.— *, recommended; **, well recommended; +, worthy of trial. 


v, very. Form.—a, angular; 


c, conical; 


Flavor.— a, acid; b, brisk; m, mild; s, sweet; 


s A a 
= a 2 
VARIETY. a fia ie : 
“ ro) ro) : > ; 
So ea eg ape eee ee ea 
Fe $ 5 & s o| 8 = 3 g 
fo) [ea] & mM ie) oO fo gS i=) mM 
Sailee Russet.......... INGEN srelllsereretecs oc m gru w sa g d Dec. 
Saillyee oe etic icone INE Wo So alllcvere ccave re m Pais e leo sa Z k Sept. 
St, Mawrence: oo .1ccc.6-s VAG G fjo sce fecore yest oc |l—m| yrsec | w |! msa | g—vg! d | Sept., Oct. 
StwPetenincceic sce ieee Russ. cleaners ro s gyrs | w | msa f k Aug. 
Salisbury,. .j.-..c.cmprtaekat IN; MiGee8 lea cet T m—l y ....| 8a |g—vg|dk ? 
Salome) secmmiien MS Perot sts ante roe m yrs |wy| sa |g—vg|dk| Nov., Mar 
Sandy Glass... 0: 3.< ower Rus. sealers ro |l—m|.gyb w | bsa | f—g | k |Sept., Nov 
SATATOLA Te erejeeyepeiesayeine IN eX, 5 yrs.| roc 1 Ear) waval) ssa gZ k | Jan., Apr. 
Savewellctie sor siclos ce ING Vener ire ets roc m wyb y sa g k | Feb., Mar. 
DAXCONG Repose. so corer Milage)? Sl ccc cue ro m yrs y sa |g—vg| d Sept. 
Scarlet Cranberry.. JIMSe win Eee ro m yrs w | msa/]| f—g | k | Feb., May 
Scarlet Pippin......... Can 6 sa Seas r m yrs w | msa vg |dk| Oct., Dec. 
Schenectady : 1 Zyre |yw| sa Z k | Nov., Jan. 
Schodack...... m yer |wy! bsa | f—g | k | Feb., June 
Schohariey: crow ros csc 1 ydrs y | msa Zz dk |Nov., Mar. 
Schoonmaker nk 1 gyb |yw| bsa vg |dk|Jan., Mar. 
Schuyler Sweet........ INE Von Mesto ro 1 y Ww s g—vg| d | Sept., Oct. 
Scollop Gilliflower...... Bybee fe eealliar stoners Te m—l yrs y | msa Zz k | Nov., Feb. 
SCObbia tee oo oes Cee WG BeiesocePe | ssavarsnere roc m gyrs |yw| bsa Zz k | Dec., Mar. 
Scottubest.vcactences ce INS Vice os [ln overt ro | m—l yrs Ww sa |g—vg!| d | Nov., Dec. 
SCLIDNET.. 5 sie ste scevone INES Gasol lane oae Tc m yrs |wy| sa vg d | Dec., Feb. 
Deksan. deaacies acer Unless 2 ate oO 1 gydr/gw|msa f k | Dec., Mar. 
MENECA ors sae cin@eween ING socc.> [erersserete robe 1 yb y sa vg d | Nov., Jan. 
Shackleford!) = ..ccies.s on IMO) csevchne axe eke rov |m—1l| gyrs]|y | msa| f—g | k | Nov., Apr. 
()#Shannon:. sc sic VA Sep fee SA oc 1 wyb y sa |g—vg|dk | Nov., Apr. 
(II) Shannon.......... Obnloact [reser roc | l—m yb wy|msa Zz dk | Nov., Apr. 
SHAT? ice eset eietetetabee NYG Amel lotic ce ro m yb w |msa]| vg d | Sept., Oct. 
Sheddans sc smcts.cce cee PREM scfsie' lite an et tro |l—m]gyrb| y | msa |g—vg} d | Jan., May 
Shepherd Perfection Wks corel aeavsrore Toc m gzgydr|y | msa Zz d | Nov., Jan. 
TULL sie coe at chore ass msictchevaie Peed ener c-c ro |m—s} yrs w | msa Zz k | Dec., Feb. 
Sherman4y*..52 S245 5he INS YA. abenise. 6 fo} m BevaD! dieeee s g—vg!| d | Nov., Jan. 
Shiawassee............ Mich. Saletescie oc | m—l yrs |vw| sa |g—vg}| d | Oct., Jan. 
never oe eis csrnie ae PROXAS sera hp ees. roc | m—s yre w | msa| f—g | k | Dec., May 
Sigiried |. syacrs.ctere ste steels Wink: Wye s| eres oc m gzgrs |gw| bsa g k | Mar., May 
Sine-Qua-Non......... INS is SP ers ohete Te m Zy w | msa Zz d Aug. 
eames bie cere oe aioe Winks. sae ote Te 1 Bs Ts y | msa |g—vg| d | Oct., Feb. 
Skelton’? jade seve stewteors Arloe st 7 yrs.| re 1 gzgyrs|y |msa| f—g| k |Aug., Sept. 
Slewht erga ena es A facsimile of Lady, except it is larger and ripens earlier. Not known outside 
of Dutchess County. 
Slingerland’........<s «6s IN. axes m—l yrs w sa |g—vg/ d | Dec., Feb. 
Smith Cider..... m—l|gyrs|w sa gZ k | Nov., Mar. 
Smokehouse m—l| gyrs |} y | msa g dk | Oct., Mar. 
PNY GET eeneieree ciaereree 1 gb wy] sa f k | Feb., May 
Somerset (N. Y.)...... IN: 2... eee re |m—s| wyru| w sa vg—b! d | Sept., Oct. 
Sops-of-Wine.......... Eng... 5 yrs Tr m gyr w | msa Zz k | Aug., Oct. 
Sour Bough. ....2esee = IN Vey. celles rec m y w | bsa gZ k Sept. 
DDASOVKALie.s.010e eccoratele RUS... Ae ltaverelete ro 1 gyrs |gw| sa f k Aug. 
BHECLALON] 2.00.5 pee cee Noes Gare | PSP rob m yb Ww sa f—g | k Sept. 
Pprmrdale . 2. aysceiocee VN herd an code ro m yrse |gy]|msa f k | Jan., Mar. 
SPLMEDOLE Goes ceeinn ly Be GSA fe css oe rob m gy yw| sa vg k | Dec., May 
RABAT Oe crt ctor cceee INF Mice ceell everescie roc 1 gyrs |yw]| bsa |g—vg! k | Oct., Mar. 
SPAM ME cry telson ec kuasin aor Ouees dele cc ee re l—m yrs y | msa| f—g | k | Jan., June 
StATKC Yo a's cca nace IMG cn inl eee oe | m—l yrs w sa ve d | Oct., Jan. 
SUD ee eae 4 N.J 6 yrs.| ro vl—1 yg w sa vg d | Aug., Sept. 
Stayman Winesap..... Wand 5% ollie oer re m—1l yrs y sa |g—vg] d | Dec., May 
Sterlinpaac sos M a ite IWaEs: an ocinces Te l yr y |msal vg d | Dec., Apr. 
SLEDS oii ers ne. eee INGY ariralcee ce oc 1 yr y | msa Z k |Sept., Nov. 
Stewart Seedling....... NAS ic cil siwreke re m gyr |gw] sa zg k | Jan., Apr. 
Silman’ see eine ict IN GW east Alsi 8 oo re 8 yb y sa g k | July, Aug. 
DUONG Sayeutoute aiecae ecasatene Waites < ctl eRe rc 1 ydrs |wy]} msa }g—vg) dk/|Nov., Feb. 
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i, irregular; 0, oblate; ob, oblong; ov, ovate; r, roundish. Color.—b, blush; c, carmine; d, dark; g, green; 
sa, subacid. Quality—b, best; g, good; f, fair; p, poor; v, very. Use.—d, dessert; k, kitchen. 
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REMARKS. 


Inferior to Roxbury. 

Discarded. 

Suitable only for northern regions. 

Not valuable. 

Known only in the vicinity of Cortland. Value doubtful. 
Excelled by standard sorts. 

Worthless. 

Type of Ben Davis but quality much superior. 
Worthless. 

Worthless. 

Southern. Does not mature here. 

Worth planting where Fameuse succeeds. 
Promising as a good market variety. 

Valuable only as a remarkably late keeper. 

Type of Northern Spy. Promising. 

Worthless. 

Probably lost to cultivation. 

Obsolete. 

Valuable in elevated and northern regions. 

Has no recognized value. 

Probably obsolete. 

New and worth testing. 

Possibly of value for the home orchard. 

Ben Davis group but less desirable. 

Resembles Ohio Pippin. Lacking in productiveness. 
Worthless. 

Resembles Maiden Blush but is not equal to that variety. 
Surpassed by better varieties. 

But little tested in New York. May have value. 
Very hardy. Of no consequence otherwise. 
Worthless. 

Excelled by McIntosh, which it resembles. 

Ben Davis group but inferior to that sort. 

Of no value as far north as New York. 
Supplanted by better sorts. 

Of high quality. 

Not recommended. 


Of no value. 

Unsatisfactory and unprofitable in New York. 

Its cultivation is not being extended in New York. 
A good keeper. 

Without merit. 

Superseded by better varieties, 

Unprofitable for any purpose. 

Of no value. 

Without value. 

Not recommended. 

Unproductive and unprofitable. 

Worthless. 

Considered valuable in some sections of New York. 
Appears to be worthy of testing for the north. 
Worthy of testing where a fruit of its type is desired. 
Not adapted to New York. 

Apparently obsolete. 

Of the Alexander type. No better than that variety. 
Of no value. 

Discarded. 

Blue Pearmain group. Valuable in Northern New York. 
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ABBREVIATIONS.— Size.— I, 


large; m, medium; 
1, light; r, red; ru, russet; s, striped; w, white; y, yellow. 
Starring.— *, recommended; **, well recommended; +, worthy of trial. 


: d a 
Oo = n 
a0 ae © 
VARIETY. z ie a ) 
2 6 ro) : > 
a =| g k ke 5 = 
ob s = o aS) & = 3 
im ® i) aS! i) ie) & Ee) 
° ~Q ied nm iS) 13) em (e; 
LOWER te toe ccertorestaeuets Men ea Sorte Te m—l gyb y sa gZ 
Streaked Pippin....... JR Genet aoe res Tobe 1 gyrs |wy| sa |g—vg 
Striped Gilliflower..... Unies eile. robc]} l1—vl | ywrs |yw| bsa | f—g 
Strped July. oc ccs s—m ywi sa gZ 
Striped Winter m y | msa f 
Strodtecsn ccc cece mae N. Y m—l y bsa g—vg 
Strode>.ecckercs eae m y sa | g—vg 
Stuart Golden......... m wy] msa vg 
bb 80) O86 Aprobe cmd croc cre one - wy sa vg 
SSEGIMUG so cosh susie wists ston : w | msa vg 
Supolke eer see ees “ w sa Zz 
Summer Bellflower P w sa g 
Summer Harvey....... IN AB eee eee TO gyb w | bsa a 
Summer Pearmain..... Aran Sears ea: a Tobe gyr y | msa b 
Summer Queen........ lank fs) eee re m—l yrs y sa | g—vg 
Summer Rambo....... i) Oras eaeces fo) 1—vl yrs y | msa Zz 
Summer Redstreak..... N.Y CPR roc m yrs w | bsa Zg 
Summer Rose......... J [Siid fepen 5] reesoes 3 ro |s—m yrs w | msa ‘' g—vg 
Summer Spitzenburg...|N. Y....]...... re m wrs |yw sa |g—vg 
Summer Sweet........ , m Ww s g—ve 
Summer Wafer........ m y sa f 
Superb Sweet......... m gw s f 
SUttOMe ios ecee wom m w | msa | g—vg 
WAST. .< oeivcioctsr mice y | msa | vg—b 
Swayzie saant coats gy | mesa | vg—b 
Sweet and Sour........ y sa f—g 
Sweet Bough.......... w s gZ—veg 
Sweet Fall Pippin A Ses 8 gZ 
Sweet Greening........ Ww s g—vg 
Sweet Jonathan........ zy 3 f 
Sweet Ming: fi ..5.2.0 Ww 8 g—veg 
Sweet Romanite. . yw s g 
Sweet Russet.......... Ww 8 g—veg 
Sweet Winesap........ Pes AH, AS re m—l|wyrs|wy s |g—veg 
Swenkers 1 sc earroncoes Pal? aaah. sae roc | m—l yrs y | msa f 
WALEED eae oe ete DRTIS: ore locunn svete ro m wyr w |msa g 
Sylvesters. tinct toes INV Ore et sree cae ro |m—s wb |vw|bsa'! vg 
Part BOUgH ac cic ac er Two varieties under this name both of which are worthless. 
Taylor Seedling........ NE oa deel Ie is ro m—s yb y s f—g 
PBONGUKrerc. necie tus 2 eck IRUSt eae toe roe m yer |yw]msa g 
TEbofsky <.;,: odie Ns steele RRsat 4yrs.| roc | m—s]/ gyrs|w sa f—g 
Tewksbury. 2. doers fe ae INDO Sees took ar o s—m yb y b sa g 
PROKAS oyoteiis wetereaaekeney ere Unk. m yre y | msa g 
PRHAICE caioc cece Wistecievete oe Almost. identical with Welling? Transparent which excels it. 
SBHOMPSOM. (5 ccclerere cole Tava 5 yrs. |) re m wyIrs(w sa —g 
ALIMIMOWEN —. so .c.srrsieie Oe Wit... teteren cle ree ro m—l gy wy] msa gZ 
PINIO® Arena isc tnbeteiateee INE GSAS al eae roc 1 wy y b sa g 
SILOVKS.s ons cee ereiomae 1S bt: epee al esis re r ob i gyrs|iyw] sa |g—vg 
Litus Lippy cee eee INS ob c | l1—m gy wy| sa |g—vg 
PEGIIAH sr -0% cic.ca ese WV tars cee B fo) m y y sa =f 
-Lobias Black... 332.0)... WV Cast coemnenl Pectin To m—l/]ygrs |gy]|msa}]} f—g 
Tobias Pippiness. 22.0% RVter: aie ae Gee oc m y wy|msa g 
Tolman Sweet......... Mass 8 yrs Tr m y Ww 8 g—vz 
Tompkins King........ N. J.? 5 yrs. | reo | l—vl yrs y sa |vg—b 
BROENPEALGs set note sich wets ING. cs lie a cee roc 1 yrs |gw sa f—g 
Transparent de Cronals.|Rus.....]...... ro 1 Zy yw| bsa g 
“1 Bt Re eer peesteay Missa) cil es ck r 1 yer y | msa]| f-¢g 
Twenty Ounce......../Conn 5 yrs.| re vl Zgyrs|iwy]| sa gZ 
Twenty Ounce Pippin. . One Z|). setae ro |l—vl| gyrs y sa f—g 


s, small; 


v, very. Form.—da, angular; 


ec, conical; 


Flavor.— a, acid; b, brisk; m, mild; s, sweet; 


a 
ae 


Fe a 


PR re re 


a a aA 
ee a a 


[omer oy) 
aaa 


Sept., Nov. 


Aug., Oct. 
Sept., Oct. 


Sept. 
Jan., Mar. 
July, Aug. 
Jan., May 
Jan., May 


Oct., Dee. 

Oct., Dee. 
Dec., Mar. 
Aug., Sept. 
Nov., Mar. 
Nov., Apr. 
Nov., Apr. 
Oct., Feb. 

Nov., Jan. 
Oct., Jan. 


Nov. 
Sept. 
Oct., Jan. 
Sept., Dec. 
Oct., Feb. 


i, irregular; o, oblate; ob, oblong; ov, ovate; r, roundish. 
sa, subacid. Quality—b, best; g, good; f, fair; p, poor; v, very. 
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Color.— b, blush; c, carmine; d, dark; g, green; 
Use.—d, dessert; k, kitchen. 
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REMARKS. 


A Maine seedling worthless in New York. 
Has many good qualities for local market. 
Obsolete. 

Of no value. 

Resembles Pewaukee. Not a winter apple. 
Passed from cultivation. 

Surpassed by. standard sorts. 

Not recommended. 

Desirable for home use and for local market, 
Worthless. 

Lost to cultivation. 

Dropped by the American Pomological Society. 

Not recommended. 

Of value only as an amateur’s fruit. 

Worthless. 

An old sort possibly worthy of re-testing. 

Worthless. 

Becoming obsolete. 

Esteemed by some for home use. 

Discarded. 

Of no value. 

Not recommended. 

Desirable only in the Hudson Valley. 

One of the best for the amateur. Requires deep, rich loam. 
Similar to but inferior to Pomme Grise. 

Worthless except as a curiosity. 

A universal favorite for the home orchard and local market. 
Gradually going out of cultivation. 

Esteemed for home use. Seldom planted. 

Not recommended. 

Not cultivated outside of Nassau County. Worthless. 
Not recommended. 

Several known by this name. All worthless. 

Attractive, excellent quality; reliable cropper; overbears. 
Does not excel standard sorts for any purpose. 

Resembles the Fameuse but inferior. 

Without value. 


Of no value, 


Of no value. 

Not recommended. 

Surpassed by other sorts of its season. 
Not recommended. 

Not recommended. 


Not worth planting. 

Not desirable. 

Very promising. Resembles Northern Spy except in color. 

Perhaps worthy of planting in the North. 

Good tree characters. Fruit attractive and well flavored. 

Not worthy attention except for hardiness. 

Hardy but not equal to standard varieties. 

Not worth planting. 

Hardy, vigorous, early bearer, reliable cropper. 

Were the tree hardier, healthier, longer lived and more productive, 
it would be more commonly grown. 

Unworthy. 

Worthless. 

Resembles the Baldwin; is less desirable. 

One of the best fall varieties for home or market. 

Often confused with Twenty Ounce. Of poor quality. 
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ABBREVIATIONS.— Size.— 1, large; m, medium; 8, small; v, very. Form.—a, angular; c, conical; 
f, light; r, red; ru, russet; s, striped; w, white; y, yellow. Flavor.— a, acid; b, brisk; m, mild; s, sweet; 
Starring.— *, recommended; **, well recommended; +, worthy of trial. 


, d a 
ro fe a 
i) ae o 
VARIETY. g ie a 
A G F mie ia a hee be gi 
: ‘& B E $ Ss i) > a 3 2 
S) I o iS) SI i) iS) 8 3 a s 
Z oe) FQ & mn 16) o im) (eZ Pp 02) 
OSs | MLV TE) s yest oreo cee INA. 22 Ras! | Serko m yrs w | bsa gZ k Sept. 
O00} TWhyssess.. clue Uoe rend eee INGSY £2 Sea oc m Zyrsl|yw] sa f k |Nov., Dec. 
710 DD etsisrs arela ie sais suenseiesere Ove. oc m y sa f k | Dec., Feb. 
a AUWCECL sires «cise weiss ieee a alle saos.c ro |lm|/wyrs|wimsa g k | Oct., Dee. 
g12"|' Vandevere® 2.2 ...2220.: Del. > 5 yrs.| ro m yrs y | msa |g—vg!) k | Oct., Jan. 
713 | Vandevere Improved...|Mo.?...| The same as Vandevere. 
714 | Vandevere Pippin...... Pea. 2). sae ee Serna oc 1 yrs w | bsa Z k |Sept., Nov. 
ALB] MVE OY: 55 ares cose ol ecsecerare IN2 ©. ecilisiowien ro m yers}] y /]msa f k |Jan., May 
LG INVEL ian, rc oc eee ee Aik See Sey Te m gydr|w s f—p | k |Sept., Nov. 
Aiea | Naive Sacro eS, seas, Aeate IM Bice sravel louie se ae ro m yr y sa gZ k |Dec., Feb. 
718 | Victoria Sweet......... INE, WePiecil ce cciee roc {| m--l yrs y s g—ve_|dk | Oct., Jan. 
719 | Victuals and Drink? JSs|INeJie oo. Pe roe gzgyb |wy 3 p k Sept. 
720 | Vineuse Rouge........ Rus m—l|]gyrs|w sa |g—vg| k Aug. 
721 | Virginia Greening...... Viaie? Se eee S m gzgyb y | msa]| f—g]|k |Feb., June 
722 | Voronesh Red Summer.}Rus m yrsc}|w sa f k_ |Aug., Sept. 
723 | Wabash Red.......... Inds eo ate ae8 ro |l—m! yrs |wy|msa g d |Dec., May 
MAW eNeT sees accve de N. Y....| 4 yrs.) ro || m— yrs y sa |vg—b/dk |Oct., Feb 
fepulawWislbridgeseicsr sees ae eet IeaNeKcks = re m wyrs|wt{msa] f—g] k |Nov., Feb. 
726 | Walker Beauty........ Pai’ SNE ae Te m—l yb y b sa g k_ |Nov., Apr 
727 | Wallace Howard....... Gia cca: eeeteretee rob | l—m yrs |yw]msa g d_ |Nov., Mar. 
728 | Wandering Spy........ ATS 2755; Serevacies re l—m yr Ww sa g k |Jan., Apr. 
729 | Washington Royal..... IW EGBA |S omdord ro m gyb w | msa|g—vg| d |Oct., Mar. 
730 | Washington Strawberry.|N. Y....]...... re 1 gyrsc] y sa |g—vg| d_ |Oct., Dec 
WSlis| WWRLEL SS e.choee fe eee ee Ra 2 Pole Pes: robc| m gyb w |msa g d |Oct., Dec. 
fide) | WA EWOOGE aioe cic cnet 15 Giga ea acu fo) m wyb |yw] sa g k |Dec., May 
Wom Mealthy a. <n. mt oreie aes Minn 6 yrs.| roc | 1—m yrs |yw| sa |g—vg|dk |Oct., Jan. 
od Wrellst)) ae 6 ee eo DAY io ee |G aie r wers| y sa ve d |Nov., Mar. 
735 | Westchester........... IND Yenonn toys | nto 1 ybr y | msa | gz—vg|dk |Nov., Jan. 
736 | Western Beauty....... For description, see Grosh. 
dodeewestheldioe.. acne ses or Conn...|9yrs.{ re m yrs |yw] msa |vg—b/ d |Oct., Feb. 
Woo || MWININeEYy eye as Shee OL Ree each ee roc |m—l|gyrb/yw| msa | f—g| k | Jan., Apr 
#59))| sWwihtte-Astrachan. -2. 20 FUUS ss-6 ellie ereis/e/e ro m yw wi bsa g k Aug. 
#40) aWihite Doctor. 222 oon ein. oselan cctete ro i ZY w }|msa |] f—g | k !Nov., Mar. 
(41° | Wihiteuneating. 229°" S|Rnge eileen. ro s yw Ww sa g—vg| d Aug. 
442, | White Pearmain 22) Unk. 225) .5 2.2 robec| m gyb y | msa | vg—b/|dk| Dec., Mar. 
(43) ) White Pippin........... Unke sane ro | m—l gy Ww sa |g—vg|dk| Nov., May 
744 | White Spanish......... Tepe Neeosteke ro vl yg yw sa vg |dk} Oct., Jan. 
745 | William Prince........ Sic, eae oc |m—s|gwrs|w|msa —g idk Aug. 
GAG WalTAMS) 2 ce ees sheen I 3 3 yrs.|robec| m ydrs |yw] msa g d | Aug., Sept. 
747 | Willis Sweet........... INGEN ats] eaten T l yrs Ww 8 vg |dk| Aug., Sept. 
TAS NM OW ALO W: — occa sere 0 ee] Wide eon Ral che seekers roc |l—m|yegrslyg sa f—g | k | Jan., May 
MAO TN OWAIISDOTOs.cccc00.50scolec ON sane etl ieeretoregs re m VALIS) Alsyiawal) (eS am meen k | Dec., Feb. 
MOOV WANGSOT:. ..5.<.000600ee i WYIB.|\ ore m yer y | msa |g—vg]| d | Dec., Apr. 
sea N aH IMVALTIO Sco shedevo. steve sua oe 2 ke en GLa rere ell orton ro m yrs |yw sa g—vg! k | Oct., Mar. 
foOZa Wane Rubets.. «cis RSet seer Tr m—s gb ....| msa |] f—g | k Aug. 
MD Sid| MW IDECSAD ac: scours eo seue ING det onl OevrSs| ore s yrs y sa |g—vg/dk} Jan., Apr. 
754 | Winter Banana........ pnd. 5 yrs.| roe 1 wyb y | msa |g—vg/dk! Nov., Jan, 
755 | Winter Paradise....... Pare Bl Aes ro 1 gyb Ww s vg d |Nov., Mar. 
756 | Winter Pearmain...... Several different varieties known under this name. 
757 | Winter St. Lawrence.../Eng....[...... re m—l|gyrs|w sa g d | Nov., Jan. 
758 | Winthrop Greening....|/Me.....]...... fo) 1 yg w sa g k Sept. 
OM AVWASIIOT cr. cere svaunieyecviaee Gan 22) |(9) yrs: r m—1 yrs |yw| msa |g—vg! d | Jan., Apr. 
760 | Wolf River Wis.....|6yrs.| roc vl gyrs|w sa f—g | k |Sept., Dec, 
4614) Workaroes... os 22.5.0 Rus... re m—l yrs |yw]/ msa gz k Sept. 
762 | Yellow Bellflower...... N. J....|/9 yrs. |r obec} m—vl| wyb y | bsa g k | Dec., Apr. 
763 | Yellow Calville........ DRAIS actercell peeve ustect | OVG m y Ww sa f—g | k Aug. 
764 | Yellow Forest......... i eae 8 yrs.| ro |s—m] gyb |gw]msa g d | Jan., June 
765 | Yellow Transparent....|Rus..... 4yrs.| roe m wy w sa |g—vg|dk| July, Aug. 
X66") Vopp.toruices cetera. Gas Saar roc |m—l| gyb | w sa f k | Oct., Nov. 
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Color.— b, blush; c, carmine; d, dark; g, green; 
Use.—d, dessert; k, kitchen. 


i, irregular; o, oblate; ob, oblong; ov, ovate; r, roundish. 
sa, subacid. Quality—b, best; g, good; f, fair; p, poor; v, very. 
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Worthless. 

A worthless variety. 

Of no value. 

Without value. 

Passing out of cultivation. 


No longer listed by nurserymen. 

Not desirable. Southern. 

Worthless. 

Not recommended. 

A good sweet apple. 

Worthless. 

Worthless. 

Valued in the South as a late keeper. 

Of no value. 

Tree qualities good. Attractive, high quality, late keeper. 
Early bearer; heavy cropper; short lived. Good. 

Of little value. 

Unproductive and not desirable. 

Southern. Of no value. 

Of no value. 

Not recommended. 

Has failed to establish itself in the commercial orchards. 
Dropped by the American Pomological Society. 

Inferior to standard varieties. 

Tree and fruit characters good. Small on old trees. 


CRE EM ex Pical (IED (CRE CHED SLoR seileieeliontcletl-tietosth WMOrthless: 
735) +) +) +) +) +) +) +) +] +] Type of Green Newtown. 
Tree qualities good. Uncertain in adaptability. 
Not recommended. 
Discarded by the American Pomological Society. 
Not recommended. 
Has nothing to recommend it. 
Not recommended. 
peo | ra hae cal fest cs| ee ail eecsceil PeRerias Lhe ca Mil late: of Sees Tree qualities good. Surpassed by standard sorts. 
Te Ne a] (Sas | Tomicied [esrae eee Rea | cdl (eae US Supplanted by better sorts. 
TNT Ws a (A | eye) ies ietehca| (eachal (Gleien (cet hace Not equal to Red Astrachan. Not recommended. 
TEE | Oe Deke | Sek eal fe, Heal eRe! cee | Maine a Let Sel Pr, Has some points of merit for commercial planting. 
ieee Alea] Nea | ares Seen beeen epee! (eased eaten) Pek ae Peer Worthless. 
TE All G.cxca Cel | cee IER euro Esc hee Mean hence Southern. Surpassed by others. 
ASIANS Jnl | Gee lees re aie dcalltevavai| Reaves, al lasts Value unknown. Probably obsolete. 
TEU 6 eB) oie laererel eee ors | Levee)| (ices (eeener hehe Very hardy. Promising for rigorous climates, 
SA eevee | fons. BES eral Weel eae iced (omer Handsome but not valuable. 
CSOT Nao on ee Bll eegrest | ete cl leased | eecteedl teecae Not recommended. 
AEB. | eval locas lacie lan llDe ciel aweva | Pee osal Dees be Both tree characters and fruit poor in New York. 
754 A) Flt eA ees Ese *! Of value for home and local market. 
(GEE Niel aa) eke teol al ace lesered leet lnc lees Of little value. 
756 
CET ON ora ge (Ueersl eer Peo |S carl hese eines cies Worthless. 
i fats Tal eel eee | Paropel|Payaded| faxrehal faves Dropped from cultivation. 
75%) 8) Neal bee P| (eked (See heehe ote Worth planting in the home orchard. 
POO epee [fare < [orevece feats | areal ieaens bavi exec Of Alexander type. Hardly worth planting. 
GL lo 5 al cel Leen ese A leece| teered (ete (cual (ose Undesirable. 
762 na) Ball Ei) re|{ RE *| Poor cropper. Valuable in some districts. Bruises easily. 
ARS tetevall (oy<i 1 fexevoue, [cress Stel |fevevetl feterel| (eters Much inferior to standard sorts. 
Zee Nel a | Seed (ected lee Sel lfersea feral levers Of no value except as a very late keeper. 
(Aa |) cd) ESA) EAS) ER ay ed) ea) ee *| One of the best extra early sorts for home and market. 
ee Pee Lo Pence al heess sil sue. /S¥sue [tex seet| excell Paote Practically worthless. 
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ABBREVIATIONS.— Size.—1, large; m, medium; s, small; v, very. Form.—a, angular; c, conical; 
1, light; r, red; ru, russet; s, striped; w, white; y, yellow. Flavor.—a, acid; b, brisk; m, mild; s, sweet; 
Starring. *, recommended; **, well recommended; +, worthy of trial. 


. a |4 
& xe ° 
VARIETY. 3 ro bs 
z wo S > 
; a a i ne | 38 2 8 
E 5 E 3 5 | | SS Sl ies B 
9 7B 2 ° a 9 ° = } @ s 
Z ° ~Q is 0) iS) 6) ie ce mn 
TREY eS eyn a epee Ar oe eacia eecll IE | ara Se re m yb Ww sa |g—vg]| k | Oct., Nov. 
769 | York Imperial......... Pack. oe 5yrs.| ro | m—l yrs y | msa | g—vg/dk|] Jan., Mar. 
MeO COLIC HELIDE= caccie es es Pata secacenias Te 1 gyrs!|w|msa f k || Oct., Dec. 
MAL INEMORL ey hem cre cicte ee eis esos Om ones 9 yrs.} ro m gyr |ywl| sa f k | Nov., Dee. 
Whom OlOtareft. 0. s aec.e «si FRAIS:, «..cahislageeses re 1 Zyrs|/gw] sa gZ k | Aug., Sept. 
773 13/0) ea A eee RUSE. Sere iets roc ik gydr|w sa g k | Oct., Nov. 
CRABAPPLES. 
(a4 dl RAlperienne. ..\s.sc< cis Wak. 52 spais<rsreie Tov s gyb |gw]| sa f _k |Sept., Oct. 
MMO UT WAUECY sc. lewis esters cee a ING SEsnoe|itoocs- re | m—l yr sa g k | Oct., Dee. 
mG | ESTO oobi iaye cro cis rere ote s IWilst to. ola re 1 yrs y s gZ d | Sept., Oct. 
ME A] MOHOEICY, <n0 coor teiets tolere 5, 51a Wm. sal sjamieree fo) 8 yrs y | msa gZ k | Aug., Oct. 
MHS CORAL ce sepeerateus crete pipes 1 eae | (es as ro s yb y | msa g d | Oct., Feb 
aeOd eC urrant es.) vc.c.s er < 3 e Waa rd Navas ates fo) s yrs y sa f—p | k | Oct., Nov. 
£80")| Dartmouth 5 c5 5s cjriac ING IEE S ovcrail eeiereicrs ro | m—l yr y | msa zg k Aug. 
@81 | Jixeelsior.:. . scidecn. dae Minn. -«al).te. Sys ro yr Ww sa |g—vg|dk Sept. 
G2 | SHIOLENCE. Jf -i-ct-t- « deiioe 2 MNT jee aoe eter fe) m ywr y | bsa g k | Aug., Sept. 
CSS AGIBD see cee ire eis cue lelere WAS: . 2s alesse ro 1 ybr y sa g k Aug. 
SEA) MGTSUNG Copter elo me cere Minn. ..| 4 yrs ro |s—m]/ gyrs |yw]| sa f k | Sept., Oct 
785 | Hohenheimer.......... Wink. . a] aepherete ro s yr y sa gZ k | Sept., Oct. 
WSOm| LtySlOD:... aaine nes obec Wile sc deetecrne Tec 1—m ydr y sa g k | Sept., Oct 
787 | Large Red Siberian..../Unk....]...... r m yrs y sa £ k }Sept., Oct. 
788 | Large Yellow Siberian..j/Unk....]...... r 1 yb y | bsa gz k | Sept., Oct. 
439. Marengo’. jxecciics tells Ill ro 1 yr yw sa gZ dk} Nov., Mar. 
FOO WMartha: icc eee. aye sts Minn fe) m—l yr y bsa |g—vg]|dk | Sept., Nov. 
491 | Minnesotas.£.2. 3% Ser Minn r y Ww sa g k |Sept., Oct. 
a2 4 Montreal (22225262 e0s Can ro 1 yr yw] bsa gZ k |Sept., Oct. 
MOSM MODLONG:. ciccse sis om ee elas Unk. . =: jects obec m WE Bia beyere!|to Ss g k Sept. 
Ot Orange 5 ose. os ecoetsre HATHA 2 sched Seno tetee ro m y yw|msa g k |Sept., Nov 
795 | Paul Imperial......... Magy presto <a ° s—m yr y bsa g k | Sept., Oct. 
“96 | Picta Striata. ..2 25... - Ope aeieates| See, - oO m—l] gyrs]|y sa g k | Oct., Dee. 
497) Quaker... . steed. Loe Wks oe iSewie te ro m—l yb wy] sa f k Oct. 
798 | Queen Choice......... Wink? ee clhesewae re m yr y sa g k Oct. 
799 | September............ Minni. Selictectersts robec| m—l yrs y sa |g—vg|dk Sept. 
SOOM MOMMECGE.. 7 seca irene eel IMO. s.cccl|'= heicane fo) vl yr Ww a p k | Oct., Dec. 
801 | Transcendent......... Armeiascvet sods robe] m—l yb y sa vg k | Aug., Sept.. 
BO2'd) Wan Woelki oe oc cecje oes IN DY. cee Nove take re wb Ww s g—vg|dk| Aug., Sept. 
803°] Whitney tebeerecoss | . .enelacenh.. re 1 yrs y | msa | g—vg| dk | Aug., Sept. 
804 | Yellow Siberian........ 1D) Coes Pasi ro | m—s y y sa g k Sept. 
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=F, ‘rregular; 0, oblate; ob, oblong; ov, ovate; r, roundish. Color—b, blush; ec, carmine; d, dark; g, green; 
sa, subacid. Quality—b, best; g, good; f, fair; p, poor; v, very. Use.—d, dessert; k, kitchen. 
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| Eastern Plateau. 
Central Lakes. 
Ontario Shore. 
Erie Shore. 
Western Plateau. 


REMARKS. 


Worthless. 

Reports adverse to its culture in New York. 

A worthless variety. 

Of no value. 

Inferior to Oldenburg. 

Apparently surpassed by other varieties of its season. 


Surpassed by other var‘eties. 

Passed from cultivation. 

Worthless. 

An old variety, now little grown. 
Worthless. 

Very hardy but of no commercial value. 
Lacks vigor. Excelled by other crabs. 
One of the most desirable of its season. 
Not desirable for commercial planting. 
Recommended for home use and possibly for market. 
Not recommended. 

Not fully tested. Fruit runs small. 
Widely and deservedly cultivated for home and market. 
Better varieties are now preferred. 
Superseded by better varieties. 

A good late-keeping crab for home use. 
One of the best. 

Lacks productiveness at this Station. 
Worthless. 

Fails in New York. 

Not recommended. 

Does not find favor. 

Unworthy. 

Without special value. 

Worthless. 

Suitable for kitchen or dessert. 

Has no value in the orchard. 

Tree hardy, good grower, very productive. Very popular. 
Worthless. 

One of the most popular of the large crabs. 
Valued for home use. 


NEW OR NOTEWORTHY FRUITS.* 


U. P. HEDRICK.** 


Without new varieties, fruit-growing would be at a standstill. 
Old varieties are seldom improved; they are changed only when 
nature occasionally, very occasionally, substitutes one character for 
another, as when russet takes the place of red in the Baldwin or 
of yellow in the Bartlett. The varieties now grown are far from 
perfect, there being few, indeed, not more readily characterized by 
their faults than by their virtues. There is, all can agree, still 
much to be done in improving fruits — when nature gives us perfect 
varieties the Millennium will have come in fruit-growing. New 
varieties should be looked upon, then, as milestones in the march 
of progress and he who would keep up in the march must become 
familiar with the milestones. 

But familiarity with fruit novelties is not easily acquired. To 
begin with, the names are often misleading, for the mid-wives of 
horticulture have a way of christening their new-born with descrip- 
tive terms which do not describe. Neither can the accounts of 
introducers be taken as precise statements of merits. To catch 
customers the introducer sets a net. The net is an illustrated cata- 
logue baited with beautiful illustrations and alluring descriptions 
which tempt but do not always inform. Nor can it be expected 
in these days when novelties come from here, there and everywhere, 
that the fruit-grower can determine for himself the merits of new 
fruits — neither time, money nor breadth of knowledge suffices. 
The State should test the almost numberless new varieties of fruit. 
It is quite as much as the grower can do to try the cream of the 
new sorts — and this he should do. 

Believing it to be the duty of the State to test new fruits, this 
Station grows on probation all of the fruit novelties offered in this 
country. In this bulletin we describe the best recent introductions 
as they grow on the grounds of this Station. 

For one reason and another varieties are often lost; they pass 
from cultivation or remain for years or forever in the limbo of 
nurserymen’s catalogues and horticultural reports. Others were 
born to blush unseen in places or times such that their good qualities 


* Reprint of Bulletin No. 364, July, 1913; for Popular Edition, see p. 755. 

** Credit for the descriptions of fruits given herein is due Richard Wellington, Geo. 
H. Howe, Chas. B. Tubergen, and O. M. Taylor of the Horticultural Department of 
this Station. . 
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have not been properly heralded. Some of these all but lost vari- 
eties when resurrected and given a second period of probation prove 
most worthy. Again, the defectives and unmanageables of a 
generation ago may, under modern methods, prove tractable and 
profitable. These are the ‘‘ noteworthies ” of the title — old sorts 
never tried, or not well tried, or one-time “‘ unmanageables ’’? which 
after a more careful test or with a better show, deserve the attention 
of fruit-growers. 


APPLES. 


Deacon Jones.— This apple is attracting much attention in 
western New York. It is of large size and when well colored is 
handsome, the yellow ground color being overlaid with an attractive 
red relieved with numerous prominent dots. In shape, the apple 
resembles Bellflower. The tree in nursery and in orchard is most 
thrifty, comes into bearing young, and is very productive and an 
annual bearer. The fruit hangs exceptionally well to the tree and 
there is almost no waste from windfalls and culls. On the grounds 
of this Station, Deacon Jones came into bearing at the age of four 
and for fifteen years it has not missed bearing a crop. The flesh 
is rather coarse; the flavor is mild and the quality, while good, 
unfortunately is not high. Its tough skin and firm texture make 
it a good shipper. Deacon Jones is well worth trial as a general 
purpose market apple. 

The variety originated in Pennsylvania as a chance seedling on 
the farm of “‘ Deacon” Jones. In the fall of 1890, cions were sent 
to a Mr. Freeman of Rochester, New York, who first propagated 
the variety. 


Tree vigorous, upright-spreading, dense, very productive; branches long, slender, 
drooping. Fruit uniformly large to very large, often variable in shape, roundish- 
conic to oblong-conic, ribbed; stem short, thick; cavity shallow, narrow, obtuse to 
acute, usually smooth, very prominently lipped; calyx of medium size, partly open, 
often leafy, with lobes separated at the base; basin moderately deep, narrow, dis- 
tinctly furrowed and wrinkled; skin thick, tough, slightly rough, waxen yellow, 
mottled and blushed with red, with irregular splashes of carmine, in highly colored 
specimens being almost completely covered with a handsome deep red, considerable 
light bloom; dots conspicuous, small and large, whitish, many areolar with russet 
point, numerous toward basin; core very large, very open; seeds numerous, medium 
in size; flesh yellowish-white, firm, coarse, crisp, tender, juicy, mild subacid, slightly 
aromatic, not high in quality but good; season November to March. 


Delicious.— Delicious has created the sensation of the times in 
fruit-growing circles. Probably no new apple has been more widely 
talked about, more generally planted or better received by con- 
sumers and growers alike. Introduced in 1895, in the short time 
that has intervened, its culture has spread throughout the apple 
districts of the United States. In the orchards of the West and 
Northwest, it has been extensively planted, and according to all 
reports is proving a great commercial success. Delicious, as grown 
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in New York, is smaller and not as richly colored as the western 
grown fruit but is even better in quality — at least, so the Easterners 
think. All who have tasted Delicious — and who has not? — agree that 
its rich, distinctive flavor is its chief asset, though it has size and 
beauty as well. Contrary to the usual behavior of apples, the 
fruit of this variety, on the Station grounds, seems to increase in 
size and color as the trees grow older. In New York, the faults 
of Delicious are susceptibility to water-core and to softening of 
the flesh about the core and readiness to infection by the spores 
of apple scab. Delicious cannot be unqualifiedly recommended to 
commercial apple-growers in New York but it is well worth planting 
in a probationary way for money-making and every man should 
plant it in his home orchard. 

Delicious was found in 1881 by Jesse Hiatt of Peru, Madison 
County, Iowa, and the original tree is still flourishing. Mr. Hiatt 
states that in 1896 while three-fifths of his orchard was injured by 
cold and drought, the Delicious has withstood the winter perfectly. 
‘““ Hawkeye ” was the name given by the Hiatt family to the apple 
and it was usually so called locally. Mr. Hiatt sold the variety 
to Stark Brothers of Louisiana, Missouri, about 1894 and it was 
commercially introduced by that firm in 1895 under the name 
** Delicious.” 


Tree large, vigorous, spreading, hardy, productive; branches smooth, stout; leaves 
large, thick, dark green. Fruit large, uniform, roundish-conic to oblong-conic, 
ribbed; stem long, medium thick; cavity deep, broad, often furrowed, flaring, greenish; 
calyx medium, nearly closed, with long, narrow, acute lobes; basin moderately deep, 
wide, abrupt, very strongly furrowed and corrugated; skin very thick, tough, smooth; 
color light yellow, nearly to almost entirely overspread with dark, attractive red, 
splashed and mottled with carmine; dots numerous, small, yellow; core medium in 
size; seeds of medium size; flesh yellowish, firm, a little coarse, tender, juicy, aromatic, 
pleasantly subacid, good to very good; season December to last of February. 


Opalescent is one of the most attractive apples grown. It is 
large, shapely, nearly or quite covered with brilliant red on a yellow 
background —a veritable feast to the eye. In quality, too, it 
is excellent. While a comparatively new variety, Opalescent is 
well known by professional pomologists and now deserves more 
notice from fruit-growers. Its season ends in January, rather short 
for a commercial variety, but it ought to prove profitable for late 
fall and early winter. Cold storage, too, would prolong the season. 
The young trees on our grounds are hardy, vigorous and productive— 
all characters thus marking it as a promising variety for New York 
fruit-growers. We know of no other apple better endowed with 
characters fitting it to compete with the showy fruit from the West. 

About 1899 McNary and Gaines, Xenia, Ohio, found a number 
of apple seedlings growing in an old orchard. One was saved and 
planted in a vacancy in a nearby row with the idea of top-grafting 
it when large enough. Fruit borne by this tree attracted attention 
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as being superior to anything in the orchard and the tree was allowed 
to grow; from it we have the Opalescent. 

Tree vigorous, roundish, open, productive. Fruit uniformly large to very large 
roundish-conic, usually symmetrical, obscurely ribbed; stem short, slender; cavity 
deep, broad, acuminate, usually symmetrical, often russeted; calyx large, open, with 
small, obtuse, reflexed lobes; basin deep, wide, cbtuse to acute, sometimes slightly 
furrowed, symmetrical; skin thick, rather tough, glossy, takes a brilliant polish; 
color bright pale yellow nearly or quite overspread with dark, deep red with faint 
splashes of purplish-carmine; dots numerous, small, conspicuous, yellowish or 
russet, often submerged, frequently mingled with irregular lines and flecks of russet, 
especially around the basin; core small; cells usually closed; seeds medium in size; 
flesh yellowish, firm, crisp, tender, juicy, pleasant mild subacid, aromatic, good to 
very good; season November to January. 


PEAR. 


Lucy Duke is supposed to have come from a seed of Bartlett 
fertilized by Winter Nelis. The fruit is of only medium size, made 
in the mold of Bartlett, of a beautiful golden russet color, all in 
all an extremely handsome pear. Its rich, juicy, spicy, melting 
flesh makes it of the. very finest quality; for a choice dessert 
fruit Lucy Duke can hardly be surpassed. Though originating in 
the South, the tree is hardy, is also very productive but is only 
moderately vigorous, resembling Winter Nelis somewhat in habit of 
growth. The variety can be unqualifiedly recommended for local 
and fancy markets and we believe with its rather thick skin it would 
stand shipping well and that it might prove productive enough 
for general planting for the market. It is said—as of what new 
pear has it not been said — that Lucy Duke is blight proof. With 
Winter Nelis, as nearly immune to blight as any other pear, as 
a parent, and North Carolina, where none but pears that blight but 
little can grow, Lucy Duke ought to be relatively immune to blight. 
Just why this pear has been neglected is hard to see. Thomas 
Meehan said of it twenty-five years ago, “It is the finest large 
pear in cultivation;’’ while Charles Downing thought it ‘“‘ Not 
Tah so fine as a first class Seckel but I must aver it is not far be- 

ind.” 

Lucy Duke was grown about 1880 by Mrs. Lucy Duke of Beau- 
fort County, North Carolina, from seed of a California Bartlett. 
Its tree characters are so nearly like those of Winter Nelis that 
the other parent is supposed to be that variety. 

Tree medium in size, a little lacking in vigor, upright, slightly spreading; branches 
moderately stout, somewhat shaggy. Fruit medium in size, uniform, acute to oblong 
pyriform, symmetrical; stem short, thick, slightly curved; cavity obtuse, shallow, 
narrow, russetted, wrinkled and raised around the base of the stem; calyx large, open, 
with short, broad, acute lobes; basin medium in depth and width, obtuse, symmetrical; 
skin medium thick, tough, rough, entirely covered with a solid, deep dark russet 
coat, changing to golden russet and mingled with flecks of russet; dots numerous, 
small, russet, obscure; core large, closed; seeds large; flesh whitish, tinged with yellow, 
se png arenes melting, juicy, rich, sweet, very good; season, October to early 

ovempber. 
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PEACHES 


Arp Beauty is the earliest good yellow peach. This is the chief 
reason for its cultivation though it has other good characters be- 
side earliness to give it a place among yellow peaches. At this 
Station the trees are healthy, vigorous, productive and hardier 
in bud than the average, its buds having withstood the cold of 
the test winter of 1911-12. The round-oval shape and _ shallow 
suture give it a pleasing appearance of rotundity. To its shape- 
liness, add a skin creamy and yellow with a heavy blush of red 
and covered with short, thick, pubescence with the sheen of velvet, 
and you have a beautiful peach. The flesh is light yellow, firm, 
juicy, sweet, rich, and of excellent quality, but unfortunately clings 
rather tenaciously to the stone. The season of Arp Beauty is from 
a month to five weeks earlier than Elberta and for so early a peach 
is remarkably long. We do not know from experience how the 
fruit will ship but believe it will stand the wear and tear of trans- 
portation and markets as well as any of the standard peaches. It 
ought to be in every home orchard. 

Arp Beauty was introduced by Stark Brothers, Louisiana, Missouri, 
but we are unable to ascertain its origin. 


Tree above medium to large, spreading, hardy, productive; leaves folded upward, 
oval to obovate-lanceolate, large, thin; upper surface dark green; lower surface silvery- 
green; season of bloom early, long. Fruit early, season long; two inches long, over 
two inches through, roundish-oval, slightly compressed, halves unequal; cavity deep 
and wide, abrupt; suture shallow, deeper at cavity; apex roundish, depressed; 
color greenish-yellow changing into a deep yellow, with a heavy blush of red; pubes- 
cence short, thick; dots large, conspicuous; skin thick, tough, adherent; flesh light 
yellow with faint red at pit, tender, melting, fibrous, juicy, rich, sweet; very good; 
stone clinging. 


Frances.— The great desideratum of New York peach-growers is 
a good market variety to follow Elberta. Of a score or more, good, 
bad and indifferent, advertised to fill this particular niche in peach- 
growing, Frances is the best on our grounds. The trees are vigorous 
and productive and the buds withstood the winter of 1911-12, 
the severest winter in a quarter-century, better than did Elberta. 
The fruits average as large as those of Elberta — or, at most, fall 
short of it but a trifle. If anything it is more handsome than, 
Elberta having a richer background of yellow and more brillianey 
in its red cheek, more nearly round and more uniform in size and 
shape, seeming to have been cast in a rather more beautiful mold. 
Its quality is much the same as that of Elberta, the difference in 
flavor, texture, juiciness and all that go to make peaches palatable 
being in favor of Frances — though higher quality could be desired. 
But its chief right to a place in New York pomology arises from 
the fact that it extends the Elberta season a few days or a week. 
While it is quite as good a market peach as the Elberta on our' 
grounds it can hardly be hoped that it has in equal degree the quality 
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that makes Elberta the greatest of all peaches —wonderful adapt- 
ability to all peach environments. 

Frances came from Texas twelve or fifteen years ago. As to 
its history further than that we are not as yet informed. 

Tree very large, tall, upright, slightly spreading, hardy, productive. Leaves 
folded upward oval to obovate-lanceolate, large, thin, and leathery; upper surface dark 
green; lower surface silvery-green; season of bloom intermediate, short. Fruit late, 
season long; two and three-fourths inches long, two and one-half inches through, 
roundish-oval, slightly oblique, halves unequal, bulged at apex; cavity medium in 
depth and width, slightly flaring; suture shallow, deepening toward apex; apex roundish; 
color deep lemon-yellow, specked and widely splashed dull red on a lively blush cheek; 
dots small, numerous, rather conspicuous; pubescence short, thin; skin thin, tough, 
separating readily; flesh yellow, red at stone, juicy, moderately coarse, tender, fibrous, 
pleasing subacid, rich, sweet, vinous; good to very good; stone free. 


Miss Lola is a popular peach in parts of the South but is hardly 
known in New York. On our grounds it is the best of its season 
and one of the best of all peaches. Moreover, it fills a gap in the 
peach procession that ought to make it valuable in this State. It 
follows Mamie Ross and Greensboro, both of which it surpasses 
in appearance and quality. It precedes Champion and is even 
better than that handsome and delicious peach, and, quite as impor- 
tant, is almost a freestone while Champion is an out-and-out 
clingstone. Since it ripens with the well known Carman, fruit- 
growers will want to know how it compares with that variety. It 
is hardier in bud than Carman, that sort not having a single fruit 
after the cold winter of 1911-12 while Miss Lola bore a fair crop; 
it is of better quality, a little larger, hardly as well colored and 
on our grounds is more productive. 

Miss Lola was grown by J. W. Stubenrauch, Mexia, Texas, from 
a pit planted in 1876. 

Tree large, vigorous, upright-spreading, open-topped, hardy, productive; leaves 
nearly flat, large; upper surface dull dark green, smooth; lower surface silvery-green; 
season of bloom early, long. Fruit mid-season, season long; two and three-eighths 
inches long, two and one-half inches wide, two and one-half inches broad, oval, often 
roundish-oval, usually somewhat oblique, slightly compressed, halves nearly equal; 
cavity deep, wide, abrupt; suture shallow, deepening toward apex; apex roundish, 
slightly depressed, mucronate; color creamy-white, specked and blushed with carmine, 
with darker splashes, overspread with short pubescence; dots inconspicuous; stem 
short; skin thin, tough, separating readily; flesh white, red at pit, fine, melting, fibrous, 
*weet, sprightly; very good; stone nearly free. 


PLUMS. 


Imperial Epineuse is one of the most promising plums grown on 
our grounds — it is not surpassed in quality by any other purple 
plum. Moreover, it is one of the largest in the prune group and 
one of the most attractive by reason of its well molded form and 
its handsome reddish-purple color which is lighter or darker accord- 
ing to the exposure of the plums to the sun. There are but two 
trees of this variety on the Station grounds but there are a number 
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of them in each of two orchards near Geneva and in both the fruit 
qualities are the same as on the two trees at the Station. Wherever 
we have seen this variety the tree characters are exceptionally 
good; the plums are borne on main limbs and are thus protected 
from the sun; and the trees are large, vigorous and hardy. A striking 
character of the variety is its strong, upright growth. In watching 
the behavior of the Imperial Epineuse for several years, we have 
become convinced that it is a desirable market plum for New York. 

Imperial Epineuse was found as a chance seedling about 1870 in 
an abandoned monastery near Clairac in the Valley of Lot, the great 
prune district of France. It was brought to the United States 
by Felix Gillett of Nevada City, California, in 1883, who offered 
it for sale under the name “‘ Clairae Mammoth ” in 1893. In 1895 
KE. Smith & Son of Geneva, N. Y., received the variety from Mr. 
Gillett but grew it under the name of ‘‘ Clarice Mammoth.” The 
trees on the Station grounds were obtained from E. Smith & Sons, 
Geneva, N. Y., in the spring of 1897. 

Tree large, vigorous, spreading, productive; branches numerous, with many fruit- 
spurs; leaves obovate, thick, rugose; blooming season intermediate in time and length; 
flowers appearing after the leaves, one inch across, borne singly or in threes. Fruit 
late, season short to medium; large, slightly obovate, purplish-red, darker on the 


sunny side, mottled, overspread with thick bloom; flesh greenish-yellow, tender, 
sweet, very agreeable in flavor; good to very good; stone clinging. 


Middleburg is so remarkable in several qualities that the wonder 
is that it has so long escaped the attention of plum-growers. The 
name is not mentioned in any pomological textbook though the plum 
has probably been in existence three-quarters of a century. Accounts 
of it in horticultural and station reports are scant and fragmentary 
and none do it justice, though in “‘ The Plums of New York,’’ pub- 
lished by this Station, an effort was made to bring it prominently 
before fruit-growers. 

Middleburg is surpassed in appearance by a number of plums, 
but few of its color and season are better in quality either for dessert 
or for cooking. It ripens as one of the last with several other good 
sorts, none of which surpasses it in several respects; as, in hanging 
to the tree, in long keeping, and in freedom from black-knot and 
brown rot. Out of a collection of about three hundred sorts on 
the Station grounds, Middleburg and Palatine are freest from black- 
knot and Middleburg is probably freer than any other Domestica 
plum from brown rot. The trees are of only medium size but are 
robust, healthy, hardy and productive. With special care they 
might be made to grow larger plums. It is certain that Middleburg 
ought to be in every collection for home orchards and it is probable 
that it can be grown profitably for the markets. Both tree and 
fruit are at first a little disappointing but both improve upon ac- 
quaintance. Nurserymen do not generally offer this variety for 
sale. But once plum-growers know its value a profitable demand 
is sure to spring up for it. 


TENNANT 
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The variety is named from Middleburg, Schoharie County, New 
York, where it is said to have been found many years ago as a chance 
seedling. Mr. S. D. Willard, the veteran plum-grower of Geneva, 
N. Y., whose recent death all lament, has the credit of first calling 
attention to Middleburg. In 1886 he mentioned its good qualities 
at the meeting of the Western New York Horticultural Society. 


Tree above medium in size, vigorous, round and open-tepped, hardy, productive; 
leaves oval, rather thick, dark green; blooming season early to medium, short; flowers 
appearing after the leaves, one inch across, white, borne singly or in pairs. Fruit 
very late, season long; one and five-eighths inches by one and one-half inches in size, 
distinctly oval, varies in color from light to deep purplish-red, overspread with thick 
bloom; dots numerous, inconspicuous; stem one inch long, adhering well to the fruit; 
flesh light yellow, rather juicy, firm, sprightly when first mature, becoming sweetish, 
strongly aromatic, pleasant flavor; very good; stone semi-free or free. 


Pearl.— The rich, golden color, large size, fine form, melting 
flesh and sweet, luscious flavor, give Pearl a place among the best 
dessert plums. In the Station collection of this fruit, it is sur- 
passed in quality by no other variety. Unfortunately, the tree 
characters are not as good as the fruit characters. The trees are 
vigorous, healthy, seemingly hardy and attain fair size, but in the 
decade they have been fruiting at this Station they have not borne 
large crops. On other soils or under different environment, if the 
defect of unproductiveness can be overcome, Pearl becomes at once 
a plum of great value. In California it is said that this variety 
makes delicious prunes, a statement which no one will doubt who 
has eaten the fresh fruits. How the variety will stand shipment 
to large markets remains to be seen. We should say that it 
could be as well shipped as Reine Claude. It can certainly be 
profitably grown for local markets and can be most highly recom- 
mended to all who grow fruit for pleasure. Nurserymen do not 
commonly include it in their catalogues but it is hoped that the 
prominence given it here and in “ The Plums of New York” will 
induce some to do so. 

Pearl is one of Luther Burbank’s early introductions but seems 
not to have had the advertising that some far less worthy plums 
have had. It was catalogued by Burbank in 1898 and received by 
this Station in the spring of the same year. One parent is given 
by the originator as the well-known Agen so popularly grown in 
California. Burbank does not state what the male parent was 
but from the fruit and tree, it may be assumed that the pollen came 
from some variety of the Reine Claude group. Were it not for the 
statement of the originator, no one would suspect it to be an off- 
spring of Agen, but the veriest tyro in plum-breeding would put it 
down as a relative of Reine Claude. 


Tree of medium size, vigorous, vasiform, dense-topped, hardy, not very productive; 
leaves broadly oval, thick, leathery, dark green; blooming season intermediate in 
time and length; flowers appearing after the leaves, showy on account of their size, 


29 
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averaging one and five-eighths inches across, usually borne singly. Fruit ripening 
in mid-season; one and three-fourths inches by one and one-half inches in size, round- 
ish-oval, compressed, golden-yellow obscurely striped and splashed with dull red, 
overspread with thin bloom; dots numerous, whitish, inconspicuous; flesh deep yellow, 
juicy, firm but tender, very sweet, with a pleasant, mild flavor, aromatic; very good 
to best; stone clinging. 


Tennant has been grown and esteemed in the Pacific Northwest 
for twenty years but seems not to have found a place in New York. 
Indeed, so far as can be learned, it has hardly been tried in New 
York. In the plum collection on the Station grounds this variety 
is prominent in size, beauty of form and in color. Unfortunately, 
it is not of sufficiently high quality to be called a first rate dessert 
fruit and yet it may be rated as far above the average in quality 
and as well toward the top among purple plums. It ripens a few 
days before the well known Italian or Fellenburg prune and in the 
Pacific Northwest is said to ship and keep well — two qualities 
which it would maintain in New York if we may judge from its 
skin and the firmness of its flesh. In some seasons the plums have 
the serious defect of shrivelling a little after ripening. The Ten- 
nant plum tree is ideal — large, vigorous, healthy, hardy and pro- 
ductive, unexcelled in tree characters by any other variety. Ten- 
nant should be very generally tried in commercial plantations in 
New York and there should be a few trees in every home orchard. 

This plum originated with Rev. John Tennant of Ferndale, 
Washington, and was introduced in 1893 by McGill & McDonald 
of Salem, Oregon. It is listed by a few eastern nurserymen and 
can be had from any western grower of plum trees. 

Tree large, vigorous, round-topped, open, hardy, productive; leaves oval or obovate, 
thick, dark green; blooming season early, short; flowers appearing after the leaves, 
borne on lateral spurs. Fruit ripening in mid-season; one and three-fourths inches 
by one and five-eighths inches in size, roundish-truneate or roundish-oblong with 
irregular surface which is somewhat ridged; color dark reddish-purple, overspread 


with thick bloom; dots numerous, conspicuous; flesh dark golden yellow, somewhat 
dry, coarse, firm, sweet, mild but pleasant; of good quality; stone clinging. 


CHERRY. 


Schmidt, shortened in accordance with the rules of the American 
Pomological Society from Schmidt’s Bigarreau, is not new nor can 
it be said to be little known, since it has been rather widely planted 
in America for a score of years. Yet in New York, at least, it is 
not receiving the attention that it deserves from commercial cherry- 
growers being relegated to the rear of ten or a dozen kinds when 
it should be in the front rank. Indeed, about Geneva, where many 
sweet cherries are grown, while not the leading, it is one of the best 
market varieties. The characters which entitle it to first place as 
a money-maker are: largeness, being unsurpassed in size by any 
other black cherry in this region; its round, plump, form and glossy 
black color which tempt the eye; crisp, firm, juicy flesh and sweet, 
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rich flavor, delicious to the taste; dark ruby-red color under the 
skin which makes it as pleasing inwardly as outwardly; freedom 
from brown-rot, in this respect excelling any other market sort; and 
a vigorous, healthy, productive tree. There is a good deal of en- 
thusiasm in New York over several new sweet cherries from the 
Pacific Coast but in this vicinity none of these is equal to the Schmidt. 

Schmidt, as the name implies, is of German origin having been 
grown from a pit in that country about 1850. It was introduced 
into England about 1870 from whence it came to America about 
thirty years ago. 

Tree large, vigorous, upright-spreading, open-topped, productive; trunk and branches 
stocky, rather smooth; leaves large, light green; season of bloom intermediate; flowe-s 
borne in scattering, well distributed clusters in twos and in threes. Fruit matures 
in midseason; nearly an inch in either diameter, cordate; color purplish-black; stem 


slender, strongly adherent to the fruit; skin tough; flesh purplish-red, with dark 
colored juice, very meaty, crisp, firm, mild, sweet; of very good quality; stone semi- 


clinging. 
GRAPES. 


Berckmans is not receiving the attention in this State that it 
deserves. To those who have not seen the variety, it may be said 
that the fruit is like that of Delaware and the vine like the Clinton, 
these two sorts being its parents. In quality it is not quite as good 
as the Delaware but it does not fall far short of the last-named 
sort in tenderness, sweetness and richness. The fruit keeps and 
ships better than does that of its well known parent. It is in vine 
characters, however, that Berckmans surpasses Delaware, being 
much more hardy and vigorous, less subject to mildew and well 
suited to more kinds of soil but having the fault of not coloring 
well in an environment to which it is not adapted. Berckmans 
has been grown as an amateur’s grape for forty-five years The 
popular verdict seems to decree that it must remain a grape for the 
amateur, but from its behavior on these grounds it would seem 
certain that it has value in commercial plantations wherever the 
Delaware is grown and, in particular, as a grape for local markets. 

Berckmans was produced by Dr. A. P. Wiley of Chester, South 
Carolina, from Delaware seed fertilized by Clinton. 

Vine vigorous, hardy, productive; canes long, slender; nodes prominent, with short 
internodes; leaf-buds open very early; leaves rather small, light green; flowers open 
early, fertile. Fruit ripens with Delaware, keeps unusually well; clusters resemble 
Delaware in shape and size but are longer and more often shouldered; berries slightly 
larger than Delaware, roundish to slightly oval, somewhat darker than Delaware 
when weil ripened, persistent, firm; flesh tender, inclined to melting, vinous, sweet 


to agreeably tart, sprightly; very good in quality; seeds separate easily from the 
pulp, average three, below medium in size. 


Delago is another offspring of Delaware, the male parent in this 
case being Goethe. Delago, too, is an old sort almost passing from 
cultivation, which should be retained for two qualities at least. 
It is one of the latest-keeping grapes on our grounds out of a col- 
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lection of between four and five hundred. Again, it is the firmest- 
fleshed of all our American grapes and in this respect comes as near 
being a European as any other. The quality, while not of the 
very best, is still very good, falling short in being a little too tart 
and not quite rich enough. The bunches and berries are inter- 
mediate in size and color between Delaware and Goethe. The 
fruit ripens late and the variety ought not to be planted where 
the Catawba cannot be grown. A careful study of the needs of 
this variety would probably show that with special treatment a 
splendid late-keeping grape might be grown for the fancy market. 
Certainly it is worth cultivation by every amateur who wants grapes 
in midwinter. 

Delago was produced by the late T. V. Munson as long ago as 
1883 but seems not to have impressed him favorably as he did 
not introduce it until 1896. The variety came te this Station in 
1897 and has fruited regularly since 1900 but it does not always 
ripen on our grounds and we had not seen it at its best when “‘ The 
Grapes of New York” was published and it did not, therefore, re- 
ceive the attention in that work that we should give it were we now 
publishing. 

Vine medium in growth and productiveness, not always hardy, somewhat susceptible 
to mildew under unfavorable conditions; canes rather long, numerous, of medium size; 
nodes slightly enlarged, with short internodes; leaves of medium size, light green; 
flowers open in midseason or later, sterile. Fruit matures late, keeps unusually 
well; clusters medium in size, oval in outline, variable in compactness; berries medium 


to large, roundish, dark red, very persistent, meaty, vinous, sweet; very good in 
quality; seeds slightly adherent to the pulp, average two, large. 


Eclipse is the only new grape in a collection of over four hundred 
that we can unqualifiedly recommend fruit-growers to test. We 
have had it at this Station since 1893 and it has been fruiting since 
1896 and each year obtains greater favor in the eyes of those who 
see it. It is a seedling of Niagara and, therefore, a grandchild of 
Concord, which it resembles, differing chiefly in being earlier and 
of much better quality. Unfortunately, the bunches and _ berries 
are just a little smaller than Concord. The vines are hardly sur- 
passed by those of any other variety, being hardy, healthy and 
productive — qualities that should commend it for commercial 
vineyards. The ripe fruit hangs on the vines for some time without 
deterioration and the grapes do not crack in wet weather. It 
ripens several days earlier than Concord and should make a splendid 
forerunner of that standard sort. 

Eclipse was originated by E. A. Riehl of Alton, Il., from seed 
planted about 1890. The mother plant was Niagara; the pollen 
parent is not known. ‘The variety was introduced in 1906 by Stark 
Bros., Louisiana, Missouri. 

Vine vigorous, hardy, productive; canes intermediate in length, number and size; 
nodes slightly enlarged, with internodes of average length; leaf-buds open in mid- 
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season; leaves rather large, dark green; flowers sterile, open in mid-season. Fruit 
ripens a little earlier than Concord, keeps fairly well; clusters intermediate in size 
and length, frequently single-shouldered, compact; berries large to medium, oval, 
dull black, covered with abundant bloom, persistent, firm; flesh tender, juicy, sweet 
next to the skin, agreeably tart at the center; resembles Concord c'osely in flavor; 
good in quality; seeds separate very easily from the pulp, average two or three, of 
medium size. 


Secretary is an old grape now scarcely grown but one which we 
never lose an opportunity ef recommending and shall continue 
to recommend until it is found in the vineyards of not only amateurs 
but of some commercial growers in New York. Few grapes have 
more good characters to commend it: thus, it is of exceptionally 
high quality; the berries are firm, meaty and yet Juicy, fine-grained 
and tender, with a sweet, spicy, vinous flavor; the bunches are 
large, wel] formed, of medium size and composed of purplish-black 
berries covered with thick bloom which make a most handsome 
fruit. Unfortunately, the vine characters are not as good as those 
of the fruit. It lacks a little in hardiness, vigor, productiveness 
and in health, being injured by mildew and black-rot to a considerable 
extent. These defects have kept the variety from taking a place 
of commercial importance in New York, since the grape can be 
grown well only in favored localities and with somewhat special 
care. Yet, despite these defects, Secretary has so many good 
qualities that we strongly recommend its culture to both amateurs 
and those who are willing to give special attention in producing 
a fancy market grape. 

Secretary is the result of a cross of Clinton by Muscat Hamburg 
—the first a native grape, the other a European. The cross was 
erown by J. H. Ricketts, the noted grape breeder, of Newburgh, 
New York, as long ago as in 1867. On account of its several 
weaknesses it has not been popular and is offered for sale by few 
nurserymen. Vines can be obtained, however, from a number 
of amateur growers and a stock could rapidly be buiit up, should 
demand arise for it, as we hope it will. 


Vine a little lacking in vigor, and in hardiness; variable in productiveness, somewhat 
subject to attacks of fungi; canes short, of medium thickness, light brown but con- 
spicuously darker at the nodes, the surface covered with thick, blue bloom; leaves 
small, thin, light green; flowers semi-fertile, open early. Fruit ripens soon after 
Concord, keeps and ships well; clusters large and long, frequently with a large, single 
shoulder, variable in compactness but often loose and, unless cross-pollinated, with 
many abortive fruits; berries large, roundish to oval, somewhat flattened at the 
point of attachment to the pedicel, dark purplish-black, covered with thick bloom, 
persistent, firm; flesh juicy, tender, vinous, sweet; of good quality; seeds separate 
readily from the pulp, large. 


RASPBERRIES 


June has been tested long enough in different parts of New York 
to fully determine its value. Reports received indicate that it is 
quite equal and often superior to the best older varieties. It is 
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worthy of extensive planting on account of several remarkable 
characteristics of both plant and fruit. The plants are as hardy 
and as healthy as those of its two well known parents, Loudon and 
Marlboro, and are more vigorous. But comparatively few suckers 
are produced and these are little crowded and are thus better able 
to mature their crop. The yield is heavy and is well distributed 
over a long season, which begins the earliest of any of the 70 varieties 
erowing at this Station— ripening as no other raspberry does, 
in June, hence the name. The fruit resembles Loudon in color, 
a bright, handsome red and averages larger than Cuthbert but is 
more spherical. June ships and holds up in size unusually well 
throughout the season. Last, but by no means least, June is high 
in quality. We expect to see this variety become one of the most 
profitable red raspberries grown. 

June is the result of a cross made on the Station grounds in 1897 
between Loudon and Marlboro. From this seed, 338 plants were 
secured, one of which, after fruiting for several years, was named 
“June” and in 1909 was disseminated among raspberry growers. 


Plants more vigorous than either of its parents, upright, few suckers, hardy, very 
productive healthy; canes stocky, nearly smooth, roundish, often with considerable 
bloom; spines straight, of medium thickness, short, few in number and distributed 
almost entirely near the base; season of bloom June 2 to June 9in 1912. Fruit matures 
very early (June 28 to July 16 in 1912), season long, keeps and ships well, adheres 
well to the bushes, easily picked; berries very large, and holding their size unusually 
well until the close of the fruiting season, firm, with large drupelets, bright, handsome 
red resembling Loudon, mild subacid; of good flavor. 


Plum Farmer makes the best showing of any black raspberry 
on the Station grounds. Black raspberries have more than their 
share of diseases and other troubles, and plantations of this fruit 
must be frequently renewed. How long a new variety, as Plum 
Farmer, will continue to make high record is hard to tell, since its 
present behavior may be in some degree a first flush of vigor. The 
Station plants were set in 1909 and are not old enough to enable 
one to determine how well they will withstand the vicissitudes to 
which this fruit is subject. Reports from other regions where the 
variety has been grown longer indicate that the variety holds up 
well and that it has come to stay as a commercial sort. The plants 
are vigorous, healthy, and were little injured here by the unusually 
severe winter of 1911-12. Perhaps the chief value of Plum 
Farmer lies in its season, which is early, ripening a week or more in 
advance of Gregg. The fruit is large, about the size of Gregg, of 
good color, high quality and ships well — all in all, a splendid new 
fruit, well worth testing. 

Just where this variety originated and what its parents are will 
probably never be known. The first plant was found by L. J. 
Farmer, Pulaski, New York, in a shipment of some other variety 
received by him from Ohio about 1892. This plant quickly 
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attracted his attention and he began its introduction in a small 
way as early’ as 1895. 

Plants vigorous, upright, dense, hardy, very productive, healthy; canes stocky, 
long, numerous, roundish, bright red, heavily overspread with dense bloom; prickles 
‘arge and long, thick, strong, straight, sharp, medium in number; branches thick, 
long, numerous, reddish, densely coated with bloom, with internodes of medium 
length; season of bloom June 2-9 in 1912. Fruit matures early, season of ripening 
July 8-19 in 1912, easily picked, ships well, one of the best to withstand seasons of 
severe drought; berries large, well-colored but not glossy, very black, covered with 
bloom, firm, uniform, sprightly at first becoming mild at full maturity, juicy; of good 


quality. 
CURRANTS 

The Perfection currant has already assumed commercial impor- 
tance in New York showing that its good qualities are known. But 
the variety does so well at Geneva that we feel that all small-fruit- 
growers should know it. Plants were set at the Station in 1897 
and, ever since, the variety has found favor with currant-growers. 
In form of bush and in health and vigor, the Perfection is inter- 
mediate between its parents, Fay and White Grape. The fruit 
is borne along the old wood much like that of the White Grape. 
In both size of cluster and berry, it excels Fay. The fruit is uni- 
formly large to the tip of the cluster, the stem of which is free from 
berries near its attachment to the plant, thus making it easy to 
pick. In color the fruit is an attractive red, slightly lighter than the 
Fay, and the variety is superior to Fay or Cherry in flavor and 
quality. 

Perfection was originated by Charles G. Hooker, Rochester, 
New York, in the spring of 1887, by crossing White Grape and Fay. 
The new variety was introduced by Messrs. C. M. Hooker & Sons, 
Rochester, New York, in 1902. 

Plants large, vigorous, upright-spreading, hardy, productive, healthy; branches 
stocky, smooth, long, straight, numerous, brownish, dull and with little red; foliage 
deep green, healthy; season of bloom May 6-10 in 1912. Fruit matures in mid- 
season — about with Fay and Cherry — July 1-8 in 1912, very easily picked, ships 
well; clusters long, compact, cylindrical, slightly tapering; stems long, of medium 
thickness; pedicels short, thick; berries roundish, uniformly large, cling well to the 


pedicels, bright handsome red; skin thin but tough; flesh juicy, tender, sprightly 
subacid, of good quality; seeds intermediate in size and number. 


The Diploma currant is well worth planting in the currant grow- 
ing sections of this State. It is a light red currant, lighter than either 
Fay or Cherry, with long clusters and an upright habit of bush. 
The plants have uniformly been productive, not equal, however, 
to Wilder in this respect, although as vigorous as that variety. The 
fruit is more transparent than any other red currant —a marked 
characteristic of the variety. The segments are unusually distinct 
as are also the seeds which show plainly through the thin skin. The 
flavor of Diploma is mild, although not so sweet as insome— Ruby, 
for example. It appears to be juicier than most currants and on 
this account must be handled with care, but when picked and packed 
properly will doubtless ship in good condition long distances. 
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The variety was originated by the late Jacob Moore of Brighton, 
New York, from seeds of Cherry crossed with White Grape sown 
in 1885. Mr. Charles A. Green, Rochester, New York, secured 
control of the stock and introduced it in 1906. 

Plants large, vigorous, upright-spreading, dense, hardy, productive, healthy; canes 
numerous, stocky, of medium smoothness, long, somewhat angular, reddish-brown; 
season of bloom May 8-12 in 1912. Fruit matures in mid-season, period of ripening 
July 3-11 in 1912, easily picked; clusters medium to above in length; stems rather 
short, medium in thickness; pedicels of average length and thickness; berries large, 
roundish, adhere tenaciously to the pedicels, bright, but light, red which changes 
but slowly after picking; skin very thin, medium in toughness, very transparent, the 
segments, veins and seeds unusually distinct; flesh semi-transparent, tinged with red, 
yet tender, very juicy, sprightly subacid becoming mild as the season advances; 


good to very good in quality; seeds numerous, large, attracting attention on account 
of the transparent skin and flesh. 


GOOSEBERRY. 


Poorman.— There is a revival of interest in gooseberries in New 
York. Even so, there are fewer varieties grown than of any of the 
other small fruits and there is probably greater room for improve- 
ment in the character of the kinds. Of the European gooseberries, 
Industry now leads while Downing is the favorite of the American 
varieties. There is, however, a variety which, while not new, 
is untried in New York except at the Station, and which if it 
thrive elsewhere as here is most promising for commercial plan- 
tations. The variety is the Poorman which has borne fruit on 
the Station grounds for the past three seasons. It at once 
attracts attention on account of the vigor and productiveness of 
the bushes and the handsome appearance and high quality of the 
fruit. Plants and berries of Poorman give it a place as leader among 
the 62 kinds in the Station plantation. The past season, one bush 
yielded 7 pounds 8 ounces and another 7 pounds and 15 ounces 
of fruit. The vigor of the variety is such that the plants must be 
set farther apart than with most kinds. The berries are larger 
than those of the common American sorts, Houghton and Downing, 
and are more oval and as full maturity is reached more red develops 
than in Houghton. The quality is excellent. 

The variety originated about 25 years ago with William H. Craig- 
head, Brigham City, Utah, and was introduced in the fall of 1896 
by Mr. D. 8. Lohr, Tremonton, Utah. It is said to be a cross of 
Houghton and Downing and the habit of bush and character of fruit 
would indicate such parentage. It is also stated that the seed 
from which this plant was produced was brought from Denmark 
by a Danish woman from whom Mr. Craighead procured the seed — 
hardly creditable from the appearance of the plants. 

Plants large, vigorous, upright-spreading, dense, hardy, very productive, not 


susceptible to mildew; branches rather stocky, rough, long, usually straight, resembling 
Downing more than Houghton; spines thick, strong, long, less numerous and thicker 


PROLIFIC 
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than those of Houghton, variable in number; foliage healthy; season of bloom May 
7-11 in 1912. Fruit matured July 8-17 in 1912, period of ripening long, readily 
picked, ships well; berries over an inch long, nearly an inch through, oval to slightly 
obovate, semi-transparent, silvery-green changing at full maturity to pinkish-red; of 
good quality. 


STRAWBERRIES. 


Prolific is a Station seedling strawberry which has already attracted 
the attention of strawberry growers, and is considered by many 
so desirable a commercial variety that it is being planted extensively. 
Its greatest fault is a tendency under unfavorable weather con- 
ditions to be affected by leaf spot. This, however, may be controlled 
by spraying with bordeaux. The plants increase rapidly and are 
as vigorous as those of either of its two well-known parents, Sample 
and Marshall. The blossoms are perfect. The plants have yielded 
at the rate of 14,502 quarts per acre; the fruit matures in mid-season 
and the large, firm, well-colored and well-shaped berries are produced 
in great numbers, holding up in size unusually well throughout 
the season. In color, Prolific resembles Sample rather than Marshall. 
The flesh is pleasantly acid, and of good flavor and color, slightly 
lighter in color than Marshall. On account of the vigor and pro- 
ductiveness of the plants and the attractiveness of the large, uni- 
form, well-colored berries, Prolific is well worthy of commercial 
planting. 

Prolific was the result of pollen of Marshall on the flowers of 
Sample. Seed of this cross was secured and sown in the spring 
of 1899 and resulted in the development of seedlings, the most 
promising of which was the variety under discussion. It was dis- 
tributed among many strawberry growers in the spring of 1908. 


Plants numerous, vigorous, very productive, somewhat susceptible to leaf spot; 
leaves large, wide, of medium thickness, medium to dark green; leaf-stalks long, 
thick; fruit-stems of medium length, stout, usually single, semi-erect; flowers perfect, 
intermediate in time of bloom; calyx medium to below in size, depressed, not leafy; 
seeds numerous, somewhat raised. Fruit matures in mid-season, ripening period 
long, easily picked; berries very large, retain size well as season advances, roundish- 
conic to blunt wedge, not necked, with blunt apex, handsome bright scarlet; flesh 
firm, well colored at the center, juicy, pleasantly acid, aromatic; of good quality. 


Chesapeake is described in this bulletin as one of the most promis- 
ing of the comparatively new strawberries. It has several distinctive 
characters, chief of which are the vigor and healthfulness of the plants 
and the beauty and attractiveness of the fruit. The plants do not 
multiply as rapidly as most varieties and should on this account 
be set somewhat closer. There is but little danger of frost on account 
of the habit of late blooming, a most valuable consideration in some 
localities. Chesapeake ripens just before Gandy. The large, leafy 
calyx is well-colored and adds to the attractiveness of the fruit. The 
appearance of the surface of the berries is characteristic of the variety. 
The outline is unbroken by furrows or irregularities in the surface 
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which is unusually plump and glossy, and in which and on which 
are thickly scattered the seeds. On this account the smaller berries 
often have a somewhat seedy appearance. The most valuable 
asset 1s high quality in which it is hardly surpassed. The dark 
red flesh is aromatic, highly flavored, mildly acid and is very good 
to best in quality. Among the many varieties tested on the Station 
grounds, Chesapeake stands among a few kinds at the top. 

This variety was originated by J. W. Parks, Nanticoke, Md., 
about 1904 and was introduced by W. F. Allen, Salisbury, Md., 
in 1906. Its parentage is unknown. It is unfortunate that in 
some sections plants not true to name are being sent out for this 
variety. 

Plants rather few, vigorous, usually healthy but with a tendency to mildew, pro- 
ductive; leaves above medium in size, wide, thick, dark green; leaf-stalks long, thick; 
fruit-stems intermediate in length, thick, usually branched, semi-erect; flowers per- 
fect, season of bloom late; calyx large, leafy, attractive green, slightly depressed; 
seeds conspicuous often markedly raised, numerous. Fruit matures in mid-season 
or later, ripening period of medium length, easily picked, ships well; berries large, 
dropping in size as the season advances, roundish-conic to wedge-shaped, the surface 
plump, unbroken by furrows or by irregularities, not necked, with conical apex which 
becomes seedy in appearance in the smallest berries, beautiful glossy scarlet; flesh 
very firm, somewhat variable in color, mildly acid, juicy, pleasant flavor; good to 
very good in quality. 


THE SETTING AND DROPPING OF FRUITS.* 
U. P. HEDRICK. 


One of the discouragements in fruit growing is the uncertainty 
which attends the formation and development of fruit buds. 
Failure to set fruit even though the trees bear an abundance of 
blossoms, the dropping of immature fruits, the biennial bearing 
habit of certain apples and unfavorable weather at blooming time, 
are common and seemingly unpreventable drawbacks to profitable 
fruit growing. The Biblical injunction ‘to dig about and dung 
the trees” may be obeyed both literally and figuratively and yet 
the trees may fail to blossom, or to set a crop, or the fruit drops, 
or wind, rain, cold or frost may destroy the embryonic fruits. 
Indeed, seemingly, the better the culture, the greater the retro- 
gression in sexual reproduction, and the forces set in motion by 
the cultivator in no way nullify the effects of bad weather. 

Roughly the above problems fall under two heads: First, those 
having to do with the formation of fruit buds; second, those hav- 
ing to do with the development of the buds. 

‘Can the fruit erower influence the formation of buds? Though 
he cannot wholly control the formation of buds, he can at least 
greatly influence their formation. We may lay down as the first 
principle having to do with the formation of fruit buds, one 
founded on the experience of fruit growers with pr actically every 
fruit: that plants develop fruit buds only where there is a store 
of food materials in twigs and branches. Another statement 
to much the same effect is that plants will not form fruit buds 
when the food material is being largely used in the production of 
new wood and new leaves. 

Many facts and horticultural practices substantiate the state- 
ments just made. Thus, trees unduly luxuriant in growth do not 
set fruit; plants without sufficient food for both wood and fruit 
bearing do not as a rule produce fruit; in warm, damp climates 
trees and vines grow to great size and with much foliage but bear 
little or no fruit; pruning, which is favorable to wood growth, is 
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antagonistic to fruit production. Plants that are producing too 
much wood and foliage and too little fruit may be subjected to 
several treatments to ace them to bear fruit. 

Regulation of the water supply sometimes induces the forma- 
tion ot fruit buds. In the irrigated regions of the west, vegetative 
growth may be stopped by withholding water and the setting of 
fruit buds thus be materially influenced. It is a matter of com- 
mon observation everywhere that a dry season is more conducive to 
the formation of fruit buds for the ensuing season’s crop than a 
wet one. The water supply in unirrigated regions may be regu- 
lated only through drainage, but fortunately drainage may often 
be made an important means of inducing early fruitfulness and a 
fruit-bearing habit. Other things being equal, trees on wet, sodden 
soils do not bear fruit early in life and do not set fruit regularly 
and in proper quantities. Under such conditions there is insufi- 
cient food for either wood or fruit producticn. The remedy is 
obvious and the subject needs no further discussion. 

Much can be done in securing the proper formation of fruit 
buds by giving the trees an abundance of light. The outside row 
in an orchard, where the trees have most light, usually bears the 
most fruit. It is true that these isolated trees have more food 
and moisture as well as more light and because of these two 
‘factors, also, many buds set. Yet light must be counted as im- 
portant and is to be secured by proper spacing and by developing 
open-headed, well pruned trees. 

The food supply has much to do with the formation of fruit 
buds and probably the most rational procedure under average 
orchard conditions to induce fruit bearing is to regulate the sup- 
ply of food. With the widely varying conditions of different 
orchards, this is not easily done. It does not appear from any 
information that we now have that there is a storage of particu- 
lar food for fruit buds and of other food for wood growth but 
rather that stored food is quite as available for one sort of growth 
as for the other, yet it is generally supposed that the kind of food 
given plants influences the amount stored, and consequently, the 
number of fruit buds formed or the amount of growth made. 

Briefly, the behavior of foods upon manner of plant growth is 
supposed to be this: An abundance of food, especially if it con- 
tains nitrogen, and if at the same time there be a plentiful sup- 
ply of water, is most favorable to the formation and growth of 
cells, hence of wood and leaf growth. If the amount of food be 
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decreased, and more particularly if the nitrogen as compared 
with the potash and phosphate be decreased, and especially if 
there be an increase of light and air, wood growth is lessened and 
the number of fruit buds is materially increased. 

Sometimes the excess of food and moisture is already in the 
soil and the problem then is to reduce the quantities and so bring 
on fruit-bud formation. The orthodox method of reducing the 
quantity of plant food and soil moisture is to sow a grain crop in 
the orchard. The trees under such treatment cease to make wood 
growth and use the assimilated substances in the making of fruit 
buds. This procedure, it should be said at once, is seldom 
necessary. 

The fact that leaf and wood growth and fruit bearing in plants 
are opposed to each other is well recognized by fruit growers; but 
the knowledge is quite too often wrongly used, exemplifying again 
that ‘‘a little learning is a dangerous thing.” Thus, to bring 
trees into bearing is often the owner’s excuse for double-cropping 
orchards, putting an orchard down to sod and withholding proper 
cultivation. 

Pruning often materially aids in causing the storing of plant 
food for the formation of fruit buds. One ot the general aims of 
pruning is to regulate the crop of fruit by removing parts of the 
plant that those remaining may store the necessary food. The 
theory of pruning to cause formation of fruit buds is simple but 
the practice is not so simple. The effects of pruning are so varied 
under different conditions that it is exceedingly difficult to give 
directions as to its use in influencing the setting of buds. 

Heading-in may sometimes be used to advantage in pruning for 
fruit. It consists in cutting back young, unbranching shoots 
which set few or no fruit buds. Heading-in is a necessity with 
dwarf trees. Practice differs as to whether the operation should 
be performed in summer or winter but it is usually performed in 
summer and is then spoken of as summer pruning. Heading-in 
ereatly thickens the top, thereby excluding hght and must be 
practiced very judiciously or more harm than good is done. 

Summer pruning is rather commonly used to influence the 
formation of fruit buds for the succeeding season. The theory 
is that by removing a part of the young shoots of the current 
season, we take from the trees the portions which are making the 
greatest demands on the plant’s nutritive powers and that the 
remaining parts of the shoots with their buds are enabled to 
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store up greater quantities of reserve food than they otherwise 
could. This summer heading-in should be done before growth 
ceases. So much, however, depends upon several varying factors 
that no fixed rule can be given as to time; thus, much depends 
upon the fruit, the varieties, soil, climate, weather and the amount 
of growth. 

Summer pruning is a weakening process and may permanently 
injure a tree in our climate. With standard trees it is only of 
advantage in moderation in eastern North America and as usually 
practiced more often results in evil than in good. Summer prun- 
ing is of more value in the early life of the tree than later on. 
Summer pruning as means of inducing fruitfulness is greatly 
overestimated under American conditions and belongs more 
properly to the elaborate systems of pruning and training prac- 
ticed by Europeans. 

Those who do not find pruning a sufficiently drastic method of 
checking wood growth to augment fruitfulness, may resort to the 
removal of a ring of bark from the trunk of the tree. In rather 
extensive experience on the grounds of this Station, we have 
found ringing of some use with the apple. Our practice is to 
remove a ring of bark from one-half to one inch wide from young 
apple trees at the period when the trees are making the greatest 
growth, usually about the middle of June. If the ringing is done 
earlier in the season or later in the season than June, injury is 
‘certain to result. Should it be done when the growth is being 
checked by drought, injury would also result. 

The theory upon which ringing is based is simple. Crude sap 
passes from the roots to the idayes through the outer layer of wood. 
In the leaves this crude material is acted upon by various agencies 
and transformed into food substances, This accumulated material 
passes downward through the inner bark to be distributed through- 
out the plant where needed. When trees are ringed the flow of 
sap upward through the wood continues as before the operation 
but the newly made food-substance can not pass below the girdle 
and, therefore, accumulates above and is used for the Aran 
of fruit buds though at the expense of other parts of the plant. 

Is heredity a factor in bud formation? Can the fruit-bearing 
habit be passed down from one tree generation to another? Can 
the habit be augmented and intensified by selection? Individuals 
in an orchard vary as to time of coming into bearing, regularity 
of bearing and number of buds formed in any season. But it has 
not been proved that buds chosen from the trees best in these 
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respects would produce trees that are early bearers, or more 
regular in bearing or more fruitful. The present trend of science 
is against such a possibility. Even were it possible, there are a 
number of practical drawbacks 

Thus, from tree generation to tree generation constitutes a 
period of time too lone for most men to end their efforts, espe- 
cially with that clear conception of exactly what is wanted that 
is required i in the intricate problem of plant selection. The varia- 
tions at best are but slight and hundreds of trees would have to 
be examined to find one or two from which to start a new race. 
One would have to make sure, too, that the selected plants would 
not fall behind their fellows in other characters. The variations 
mentioned are almost certainly the result of environment and 
are not passed on from one tree generation to another so that, 
even were the obstacles not so great in practicing selection that 
few men would be able, or would take the pains to surmount 
them, heredity could not be counted as a factor in causing the 
formation of buds. 

Another phase of the subject of fruit-bud control is the biennial 
bearing habit of some varieties of the several fruits and especially 
of the apple. So marked is this habit in apples that we can 
ascribe it as one of the characters of that fruit. A good deal of 
attention has been given by orchardists and experimenters to 
biennial bearing in apples but as yet no one has been able greatly 
to change nature’s way. It is maintained by some that the 
biennial bearing habit is due to the heavy crop which exhausts the 
tree’s energies and that a light crop follows because of such ex- 
haustion. This can be but partly true; for all can eall to mind 
two, three, or four heavy crops of some varieties after which the 
trees settle down to bearing in alternate years. 

Nor does thinning, often proposed as a remedy for over-bear- 
ing, prove of much value. Pruning seems to alter the condition 
but little. We have on record several experiments in which blos- 
soms were stripped from the trees during the bearing year to 
cause the setting of fruit during the off year. The trees so treated 
usually bear some fruit the off year but seldom a satisfactory 
crop. Nor is the matter one of food supply. Orchards amply 
supplied with food are not always annual bearers. Peculiarities 
of the season have something to do with alternate bearing but do 
not wholly account for it. Eliminating all the above conditions — 
admitting, however, that all have some influence on the bearing 
habit — we must conclude that the biennial bearing habit of 
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apples is a peculiarity of the species. Good cultivation, an ample 
supply of food at all times, careful attention to pruning and train- 
ing, proper control of pests and systematic thinning, are all means 
which can be used to some extent to cireumvent Nature. 

Leaving now the formation of fruit buds, let us see what can 
be done to control the development of fruit buds. 

Blooming, the prelude of fruiting, had little significance to the 
fruit grower until the discovery was made that many varieties of 
several fruits were unable to fertilize themselves and that failures 
of fruit crops were often due to the planting of infertile varieties. 
The knowledge obtained by experimenters in this field has to some 
degree modified the planting of all orchard fruits. Pollination 
and fertilization are events which take place in blossoms that 
must be reckoned with by fruit growers. 

It is necessary to distinguish between pollination and fertiliza- 
tion, terms supposed by many to have the same meaning. Pollina- 
tion is the dusting of the stigma, the female organ of a flower, with 
pollen, the male element. Fertilization is the process in which 
the male cell unites with the female cell. Fertilization takes 
place only after pollination, but a flower may, of course, be 
pollinated and fertilization not take place, a fact always to be 
remembered. Fruits set and develop, for most part, only after 
fertilization. The young fruits when first formed have but a 
slight hold upon life. Unfavorable influences, no matter how 
slight, may cause them to perish. Fertilization gives the tiny 
fruit life, and enables it to hold upon the parent plant through 
nourishment drawn to supply the embryo which has been formed 
in the seeds. Thus fertilization usually, not always, determines 
whether a fruit is to develop or to drop. Shortly after blooming 
time, we have the fruit “drop,” resulting for most part from 
a lack of fertilization. 

But fertilization does not insure the complete development of 
fruit. Even after a perfect union of male and female cells, so 
far as it can be determined, much fruit drops in every orchard 
and without regard to whether the trees bear few or many blossoms. 

Crops of many varieties of several fruits do not set because 
of the infertility of the blossoms — that is, with many fruits 
pollen may be produced in abundance, seemingly perfect in ap- 
pearance, and potent on the pistils of other varieties, but which 
may wholly fail to fertilize the ovaries of the variety from which 
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it came. There is a great difference in the quantity of pollen 
produced by the varieties of the several fruits but it is doubtful 
if insufficiency of pollen is a factor of much importance in the 
failure of trees to set fruits. 

Varieties that do not set fruits often have abnormal or abortive 
pistils or stamens. A high percentage of abnormal flowers nearly 
always indicates a weakness in fruit setting. Another cause of the 
failure to set fruits is the difference in time of maturity of 
stamens and pistils. When these organs do not mature at nearly 
the same time, fruits do not set unless pollen is supplied from 
some other source. The female organs of fruits are receptive, 
however, for several days and the pollen is not shed at once from 
all anthers and is produced with such prodigality as in most cases 
to insure the pollination of late-maturing stigmas. 

The solution of the problem of self sterility in the main, then, 
is to so plant that varieties will be cross fer tilized. It is obvi ious, 
if cross pollenization is to play an important part in fruit grow- 
ing, in planting to secure it varieties must be chosen which come 
into blossom at the same time as those that they are expected to 
fertilize. 

There are several causes of dropping other than lack of fertili- 
zation that need the attention of fruit growers. 

Weather conditions have much to do with the dropping of 
fruit. Prolonged cold saps the vitality of young fruits and causes 
many of the more tender ones to perish and let go their hold upon 
the tree. Rain, whether a dashing shower or a prolonged drizzle 
at a low temperature, or even an extremely moist atmosphere 
without a fall of rain, weakens the chances of full development of 
fruits if such conditions prevail soon after fruit formation. Some- 
times a lack of hght causes fruit to drop, and thus we may ex- 
plain the greater number of fruits at the tops of trees, on well 
pruned trees, in open-centered trees and in orchards not thickly 
planted. 

The “ June drop,” especially of the peach, may be explained 
in part as follows: When fruits reach a certain size the food 
stored in the tree the previous year is exhausted. Now if the 
leaves of such trees are not fully expanded and if they are not 
able to furnish a new supply of food, the young fruits often 
drop. The June drop is especially liable to take place if there be 
one or more of the unfavorable conditions mentioned in the previ- 
ous paragraphs, With some fruits there is a tendency to drop 
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in late summer when seeds are making great demands for food. 
In such cases the trees become exhausted and cast a part of their 
load. If at this time there be a drought, or, on the other hand, 
too much rain, as is often the case, fruit not infrequently drops 
in considerable quantities. 

It seems worth while with trees which habitually drop their 
crop to try to direct the food to the fruit-bearing branches by 
pruning out surplus wood, cutting out water-sprouts, and stimu- 
lating the growth of fruit buds the previous season, All factors 
which are conducive to the best nutrition of the tree influence 
its capacity to retain the crop. 

Fruits often fall because of insect or fungus injury to tree 
or fruit. The effects of serious injury to the foliage or the punc- 
turing of the fruit by any one of the innumerable insect pests 
are too well known to demand attention, though insect injury must 
by no means be thought to be a sure cause of the dropping of a 
crop. Some insects, as coddling-moth, curculio, and the berry 
worms may remain until the fruit is fully developed. 

Lastly, it may be of distinct advantage for a tree to drop a 
part of its load if it have more fruit than it can bring to the 
best maturity. If it does not do so naturally, the fruit grower 
should take the matter in hand and thin the crop. 

The weather, as we have indicated in a previous paragraph, has 
much to do with the setting and dropping of fruit. A study of 
the weather as it affects the formation and development of fruit 
buds was made at this Station several years ago covering a period 
of twenty-five years beginning in 1881'. Since the report of this 
study can no longer be had the main conclusions are again pub- 
lished here. 

During this twenty-five-year period late frosts ruined the fruit 
crops in western New York in four years, seriously lessened the 
yield in five years, and did much damage to pears, peaches and 
plums in three other seasons. That is to say, in more than half 
of the twenty-five years, ‘“ unseasonable” frosts caused serious 
loss to fruit growers over the section as a whole. The years of 
frosts appeared in cycles, as there was but one harmful frost dur- 
ing the first eight years of the twenty-five, then for six years in 
succession the crops were damaged seriously, while during the 
latter half of fhe period the frosts were more evenly distributed. 


1U. P. Hedrick, Bul, 299 of this Station, Mch. 1908. 


New York AcricutturaL Experiment STarion. 467 


During seven years when frosts did little or no harm, cold, wet 
weather played almost as disastrous a part and reduced the crops 
to unprofitable proportions; while in five of the years of frost the 
damage was increased by the effects of cold storms. These storm 
years, like the frost years, came in cycles. <A first short period 
of three years, beginning in 1881, was marked Oy storms, as was 
a longer period of seven years beginning in 1888. During the 
first period, wind strong enough to harm the spe even wit 
cut the accompanying rain, was a feature of each season, as was 
also the ease in 1905; while in another year, without injurious 
rain storms, the wind alone did considerable harm to blossoms. 

Sunshine at blooming time, with warm, dry weather, marked 
five years, only, of the twenty-five; and in each of these years the 
crops were excellent. In three of them the records were broken 
for one or another of the fruits and enormous yields were secured 
from practically all fruits. 

From these facts, and more detailed data given in the original 
bulletin, we must conclude that rain and the cold and wind that 
usually accompany it in mid-May cause the loss of more fruit than 
any other agency. Killing frosts take second place as destructive 
forces, though the sudden, plainly evident harm they do attracts 
more attention and causes more complaint than the slowly develop- 
ing, more concealed damage from a long, cold storm without 
freezing temperature. 

Frosts usually blacken and destroy immediately the reproduc- 
tive organs of the flowers, giving very plain evidence of harm; 
but such evidence is often given undue weight, so that the injury 
from light frosts is frequently overestimated. 

Cold storms, or even very cool days without frost, at blooming 
time lessen or destroy the crop in several ways. The rains wash 
off the tiny grains of pollen from the delicate anthers of the 
flowers and thus prevent their journey on the body of some insect, 
so that they fail to perform their fertilizing office. Even if a 
pollen grain chance to reach the pistil it may fail to adhere and 
grow since the rain also washes off and dilutes the adhesive, stimu- 
lating secretion upon the stigmas. Provided neither of these 
causes prevents the journey and proper placing of the pollen, the 
cold of such storms often so lessens the vitality of the grains that 
they germinate very slowly or not at all. 

The cold and the rain also check the activities of bees and 
other insects, and as these are the effective carriers of pollen 
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grains, the possibility of successful pollination is still further 
lessened. 

Dampness is favorable to the growth of most fungi — which 
cause our leading leaf and fruit diseases — and such fungi fre- 
quently attack and ruin flowers during May storms. 

Winds, alone, do comparatively slight harm to fruits early in 
the season, but occasionally are strong enough to whip blossoms 
from the trees and to prevent the flight or active work of insects. 
If they are drying and long continued they may evaporate the 
secretion from the : stigmas and thereby prevent the retention and 
germination of the pollen : while cold, dry winds from the north 
at blooming time chill vegetation cuticle retard all plant activities. 
On the other hand, light breezes on nights when frosts would other- 
wise occur may sweep away the settling chill and prevent damage; 
or, in favorable localities beside large bodies of water, may bring 
in clouds or fogs to check heat radiation and prevent freezing. 

Unfortunately, at least in a narrow sense, man cannot control 
the weather to any great extent. Orchard heaters are now used 
to warm the temperature of an orchard and prevent frosts. By 
small fires, especially of damp, smouldering, smoke-producing 
materials, orchards and vineyards may occasionally be protected 
from light frosts. By proper placing of windbreaks — not so 
simple a matter as it may at first appear — some advantage may 
be given tender fruits. By whitewashing the trees in early 
spring, blossoming may be retarded a few days. A definite 
amount of heat is necessary to bring buds to maturity, and since 
white objects absorb less heat than dark ones, such whitening of 
the trees may occasionally carry the buds unopened safely through 
a frost that would destroy the flowers. 

Aside from these comparatively unimportant exceptions, we 
ean do nothing, after the orchard is established, to protect fruit 
trees from weather stresses. But we can do much to protect 
future fruit crops by careful study, before we locate the planta- 
tion, of weather conditions and crop adaptations. It would be 
most unwise to set apricots, plums and peaches, which are rela- 
tively tender at blossoming, in any locality where the average date 
for the last killing frost is as late as May 10; yet some late ‘bloom- 
ing or cold resistant varieties of even these fruits, on some hill- 
side rightly located or beside a favoring lake, might escape frosts 
often enough to make their culture highly profitable since they 
could be sold in near markets never glutted with such fruits be- 

cause of general unfavorable conditions. 
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In choosing a location for an orchard we must consider latitude, 
altitude, and general topographic conditions, especially prox- 
imity to large bodies of water, since these all affect general 
climatic conditions. 

Perhaps fully as important as general location, however, is the 
choice of a particular field on which to plant fruit trees or grape 
vines. Omitting all discussion of soil, markets, roads, and other 
surroundings, the lay of the land may frequently determine its 
value for an orchard or vineyard. Every fruit plantation has a 
local climate varying in the different parts of the tract in accord- 
ance with the lay of the land. Low-lying spots show the greatest 
extremes — lowest temperature in cold weather and highest tem- 
perature in hot weather. Conversely, on the elevated portions of 
a tract the temperature is most equable— less cold in low tem- 
perature, less hot in high temperatures. The direction of the 
slope of the ground causes variation in the temperature probably 
because of the greater amount of heat absorbed from the sun by 
southerly slopes and because of the different exposures to pre- 
vailing winds. A slope also gives better air drainage than a level. 
The difference between high land and valley, slope and plain, is 

-often amply sufficient to account for the idiosyncrasies in frost 
injuries so often noted. 

Some fruit growers in the State claim to obtain a certain de- 
eree of immunity from frost through good air drainage secured 
by planting at a sufficient distance so that tops do not “touch and 
by keeping the heads within bounds by pruning. 

Quite as essential as location in doing the little that can be 
done to avert frost injury is the selection of varieties. Some 
varieties of each of the several fruits blossom later than others 
and these are usually in least danger of frosts. The length of 
time during which different varieties are in blossom is worth con- 
sidering, though it varies considerably in accordance with the 
fruit, the variety, and, most of all, the weather. 

The average length of the period of bloom for the different 
species of fruits is: For apples, about 9 days; for pears, 7 days; 
for peaches, 8 days; for plums, 7 days; for cherries, 7 days, and 
for grapes, 10 days. The time from first blossoms until all have 
dropped may vary greatly, as the blossoms of some fruits do not 
last longer than 48 hours in very hot, dry weather. Blossoms of 
tree fruits, after opening, do not close night or day, though pol- 
lination probably takes place during the day only. 
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Other things being equal, of course it would be in the fruit 
grower’s favor, in a locality where late frosts are liable to occur, 
to select late-blooming varieties. Such varieties cannot be 
selected by knowing only their time of ripening; for some early 
fall apples blossom late, like Williams, and some late winter 
apples blossom early, like King and Wagener. ‘That is, there is 
no correlation between the time of blooming and the time of 
ripening of fruits. arly varieties do not necessarily, though 
some may, blossom earlier than late varieties. It is not possible, 
therefore, by selecting late varieties to escape danger from late 
frosts. 


ORCHARD, MANAGEMENT.* 


U. P. HEDRICK. 


The management of an orchard is not a matter to be settled by 
one man for another. To give satisfactory general directions for 
orcharding under particular conditions is quite as impossible as 
it is to tell a man how to manage a business enterprise, a clergyman 
how to preach, a teacher to teach, or a lawyer to win cases. But 
some methods are common to all business, there are fundamentals in 
theology, teaching is based on pedagogy, and every lawyer must 
know something of Blackstone. So, teo, there are generalities which 
apply to all fruit-growing. The word “ generalities”? is used in 
preference to ‘ principles’’ as the latter would imply that fruit- 
growing is a science, which it is not, but an art to which a number 
of sciences contribute. It is well to understand this at the outset 
and so not expect in this discussion the principles and formulas of 
an exact science. 

DIVISIONS OF FRUIT-GROWING. 


The fruits of this climate fall into three classes, tree-fruits, vine- 
fruits, and small fruits. Orchards are plantations of any of these 
but we restrict the term in this discussion, as in common parlance, 
to plantations of tree-fruits. To classify still further, orchards are 
planted with two general objects in view, to produce fruits for home 
use and for the market. Again, commercial fruit-growing is divided 
into that for a special market and that for the general market. 
Necessary brevity forbids specific discussion of these three divisions 
of orcharding but the fruit-grower must not lump them together in 
this rough-and-ready way. The ideals for each are distinct and the 
methods that succeed in one division may not succeed in another. 
The very first question for the fruit-grower to settle is whether he 
is to grow for home use, a special market or the general market. 
Upon this decision largely rests the choice of location and the choice 
and number of fruits and of their varieties. 

Still another division may be made. A man may elect to grow 
fruit extensively or intensively. In the first case the orchard is the 
unit. Everything is done on a large scale. There are many acres, 
few varieties, uniformity of method for all varieties, wholesale pack- 
ing and handling; and satisfaction with a low price. In intensive 
fruit-growing the tree is the unit. Orchards are small; there are 
many varieties; special conditions and treatment are given each 
variety; individual trees are carefully trained, pruned and fertilized; 
the product is packed with all of the niceties known to the trade 
and sells for a high price. 


i 
* Reprint of Circular No. 24. 
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LOCATION OF THE ORCHARD. 


Whatever the kind of fruit-growing, the choice of location demands 
exceedingly careful study. All subsequent efforts will fail if a mis- 
take is made in selecting the site for operations. In growing fruit 
for the market certain economic considerations demand attention; 
as distance to market, means of transportation, labor, storage, 
competition, disposition of by-products, cost of production, and 
over-production. Any of these may prove a determinant of success 
and each should receive careful consideration. ‘‘ The weakest goes 
to the wall ”’ applies in the business of growing fruit as well as in 
other business enterprises. In growing fruit for home use, these 
economic factors may be ignored. There are, however, certain 
natural factors which must be observed in growing fruit fer either 
home or market. 

The first of these is latitude, which largely determines the annual 
temperature, the amount and intensity of sunlight, and the length 
of the growing season. A man must select fruits, and even more 
particularly varieties, with reference to latitude and its equivalent, 
altitude. It is easy enough to select the fruit or fruits for a region 
in a certain altitude or latitude but it is far from easy to select the 
varieties of a particular fruit. Thus, the Ben Davis, Winesap, 
Romanite and York Imperial groups of apples belong in southern 
latitudes, while the Concord grape and its seventy or more named 
offspring belong to the North. So with nearly all varieties of our 
fruits; they are either northerners or southerners and should be 
kept where they belong. Still the metes and bounds of latitude 
may be set aside by such local modifications as hills, valleys, bodies 
of water, direction of winds and distribution of sunshine. 


SOIL. 


As with all crops, the soil must largely determine the value of 
a location for a fruit plantation and in choosing land all of the char- 
acters, as physical structure, richness, power to retain moisture, and 
depth must be well considered. As everyone knows, special fruits 
have special soil adaptations; the peach grows on sand; the plum 
on clay; apples and pears on loams. But the knowledge that the 
several fruits have adaptations to soils is far from sufficient. A man 
planting fruit should know that each individual variety of any 
fruit will do better in some soils than in others. The fruit-grower 
must discover what these preferences are. The chemist and the 
soil physicist can help but little here; in most cases an actual test 
in the field is the only way of knowing whether a variety will or 
will not thrive in a soil. One property of the soil is too often 
neglected; namely, its heat-retaining properties. Some fruits, as 
the peach and the grape, require warm soils; apples and pears will 
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thrive in cooler lands, but, in general, a cold, heavy, close soil is 
a poor one for any of the fruits. 


SELECTION OF VARIETIES. 


With the location and land selected the next question is, What 
_varieties shall I plant? This question we have touched upon in 
part in previous paragraphs and it: only remains here to be said 
that out of the thousands of varieties of the several fruits even the 
few best ones may be most readily characterized by their faults— 
showing how necessary it is to make careful choice of varieties. 
An intimate first-hand knowledge of varieties in his own locality is 
the only way by which a man can become competent to choose the 
sorts to plant. Careful consideration will in most cases lead the 
planter to choose standard varieties. 


SELECTING TREES. 


It is about as difficult to select the trees of the several fruits as 
it is to make a choice of varieties. It is not of prime importance 
but it is true, and, therefore, worth consideration, that trees grown 
near home are somewhat better than those brought from a dis- 
tance. Every precaution should be taken in buying to insure 
trees true to name and free from pests. There is scarcely a fruit- 
grower the country over, big or little, who has not suffered at the 
hands of some unscrupulous tree-dealer through substitution of 
varieties, through the introduction of some pest, or through buying 
dead or worthless trees. Other things being equal, a short, stocky 
tree is better than a tall, spindling one; one with many branches, 
better than one with few; and always the root system should be 
well developed. 


“ PEDIGREED ”’ TREES. 


The idea is current that fruits can be improved by bud-selection. 
It is held that the variations in fruit, tree, productiveness, vigor and 
hardiness to be found in varieties of fruit, can be reproduced by 
taking cions or buds from the plants possessing the variations. 
A number of nurserymen are putting this theory. in practice and 
trees are now offered for sale with a “‘ pedigree ”’ to show that they 
came from known, good ancestry. But there is no evidence that 
any sort of fruits has come into existence by continuous selection; 
that any variety has been improved, or that any variety has de- 
generated through the cumulative action of natural or artificial 
selection. No precise experimental evidence has been offered to 
prove that varieties of fruit can be changed in the least by con- 
tinuous bud-selection. Fruit-growers should steer clear of ‘ pedi- 
greed stock’ and “ improved sirains”’ of varieties until the new 
production can be seen somewhere by competent judges growing 
side by side with the parents. 
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STOCKS FOR TREES. 

Unfortunately few fruit-growers concern themselves with the 
kind of stocks their trees are worked upon. Yet this is a most 
important matter. Apples may be bought upon Paradise, Doucin, 
or home-grown or French-grown standards. The first two named 
are suitable only for the amateur, and, of the standards, those on 
the foreign seedlings are usually much the better. Pears are grown 
as standards on French seedlings or as dwarfs on the Angers quince. 
The dwarfs are gradually going out of vogue. The peach should 
be worked upon seedlings from southern pits and not upon those 
from cannery seeds. Sour or sweet cherries on Mazzard stock are 
far superior to those on the Mahaleb stock, yet the latter is usually 
planted because easier for the nurseryman to grow and therefore 
cheaper for the cherry-grower to buy—a great mistake on the part 
of the grower, as trees on Mahaleb stock are dear at any price. 
Plums are grown upon several stocks and no one seems to know 
which are the best for the several species of this fruit, the different 
types of soil, and the hundreds of varieties. 


LAYING OUT THE ORCHARD. 


After the trees are on hand the vexed problem arises as to how 
the orchard is to be laid out—whether in squares, quincunxes, 
hexagons, with or without fillers, and at what distances apart. 
Planting in squares is usually best because it permits orchard opera- 
tions to be carried on most readily. Both roots and branches will 
utilize all of the space. Fillers of fruits other than varieties of the 
same species as the permanent trees are not desirable. They 
greatly complicate orchard operations and under treatment meant 
primarily for the permanent trees they are neither “ fish, flesh, 
fowl, nor good red herring.” Villers of quick-bearing varieties of 
the same fruit, especially the apple, may often be used to advantage. 
There should be as many “ outside rows” as possible. That is, 
the trees should be far enough apart for each to develop in full its 
individuality; for every fruit-grower knows that the trees on the 
outside of his orchard produce most fruit, since they get most air, 
sunshine, wind, moisture and food. 


IMPOTENCY OF VARIETIES. 


A good deal is being said about the impotency of varieties whereby 
their fruits do not sell well. Fruit does not set in this region for 
most part because of frosts, cold weather, rains and heavy winds 
at blooming time, but still there are some varieties of pears, apples, 
grapes and plums, at least, that are self-sterile. The remedy is 
mixed planting of varieties that bloom at the same time. It is 
important that the fruit of all of the varieties planted have value 
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as it is not worth while to encumber land with a sort fit only for 
a pollinator. Contrary to a very general notion the fruits themselves 
are not greatly changed, if at all, by cross-pollination. 


TIME TO SET AND AGE OF TREE. 


There is a marked gain in setting varieties of apples late in the 
fall if the trees be two-year-olds. All other fruits and one-year-old 
apples should be set as early as possible in the spring. Two-year- 
old trees are usually to be preferred to those but one year old if 
they have been properly headed in the nursery. With the peach, 
one-year-old trees should always be planted. 


USE OF DYNAMITE IN DIGGING HOLES. 


Dynamite is being widely advertised for use in digging holes for 
trees. There is little positive evidence to show that trees thrive 
better in holes made by using dynamite and until such evidence is 
forthcoming it is better that the holes be dug as it is quite as prob- 
able that harm rather than good will be done through the use of 
explosives. 


TOP-WORKING YOUNG TREES. 


The practice of setting a thrifty variety of apples or pears and 
grafting or budding a weaker or less healthy variety wanted, has 
many advocates. This top-working is probably a procedure worth 
while with a very few varieties. In general, however, the chances 
of getting malformed, lop-sided trees and of delaying the bearing 
period are so great that tep-working cannot be recommended except 
for a very few sorts that seem difficult to grow on their own roots. 
They can be best top-worked in the nursery. 


PRUNING AT TRANSPLANTING TIME. 


We are ready to set the tree and the problem of pruning is before 
us. It is necessary to cut away part of the branches to enable the 
injured root system to supply the remaining branches with water. 
The less the roots are injured the less the top need be cut away. 
The common way is to cut back all of the branches. This, in many 
cases, is wrong. The top buds on a branch develop soonest and 
produce the largest leaves. A newly set tree will grow best if it 
can develop a large leaf surface before dry, hot weather sets in, 
and this it will do if some branches are left intact. Therefore, 
instead of shortening-in all branches, cut away some of the branches 
entirely. The tree so pruned will start growth and acquire vigor 
more quickly. 
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HEIGHT OF HEAD. 


A decisive choice must be made at the very start as to the height 
of the head. The choice should usually be for a low-headed tree 
for the reason that such a tree is more easily sprayed and pruned 
and the fruit more readily thinned and harvested. Crop and tree 
are less subject to injury by wind; the trunk is less liable to injury 
by sunscald, winter-killing and parasites; the top is more quickly 
formed and the low-headed tree soonest bears fruit. No advantage 
as to cultivation is gained by either method over the other, as a well 
trained tree with a low head, in which the branches ascend obliquely, 
permits the cultivator to come sufficiently near the tree. By low- 
headed is meant a distance from earth to the first limb of from one 
to two feet. The peach may be headed at the lower distance, the 
plum, pear and cherry somewhat higher, while the apple should 
approach the upper limit. 


FORM OF HEAD. 


Two general types of top are open to choice; the vase form or 
open-centered tree, and the globe or close-centered tree. In the 
first the frame-work of the tree consists of a short trunk surmounted 
by four or five main branches ascending obliquely. In the close- 
centered tree the trunk is continued above the branches, forming 
the center of the tree. There are several modifications of each of 
these. In this climate the open-headed, vase-formed tree is best 
for the peach and the close-centered two-story tree is best for all 
other fruits. Whatever the form, care should be taken that the 
lowest branches are longest, so that the greatest possible leaf-surface 
will be exposed to the sun and light. 


PRUNING FOR WOOD. 


For several years after planting, the peach alone excepted, fruit 
trees need to be pruned only to train the tree. Just how much to 
prune young trees depends upon the fruit, the variety, the soil and 
the climate. Fruit-growers usually prune trees far too much, thereby 
increasing the growth of wood and delaying the fruiting of the plant. 
If trees were originally well selected ail that is needed is to remove 
an occasional branch which starts out in the wrong place—the 
sooner done the better—and to take out dead, injured or crossed 
limbs. ‘The peach, some plums and some pears may need heading-in, 
and a weak or sickly tree may require somewhat more severe pruning. 

If a tree is bearing many small fruits, if the top contains dead or 
dying branches, or if the seasonal growth is short and scant, it may 
be taken for granted that the tree lacks vigor, or, in old trees, is 
passing into decrepitude. Such trees may usually be rejuvenated 
by judicious pruning. In professional terms the tree must be 
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“pruned for wood.’’ Such pruning consists in cutting back a con- 
siderable number of branches and in wholly removing others. In 
pruning for wood the following rules are usually applicable: 

Weak-growing varieties may always be pruned generously; strong- 
growing kinds, lightly. 

Varieties which branch freely need little pruning. Those having 
unbranching limbs should be pruned closely. 

In cool, damp climates trees run to wood and need little pruning. 
In hot, dry climates they need much pruning. 

Rich, deep soils favor growth; prune trees in such soils lightly. 
In shallow, sandy soils, trees produce short shoots, and the wood 
should be closely cut. 


PRUNING FOR FRUIT. 


A barren tree can sometimes be made to bear fruit by proper 
pruning. Not infrequently barrenness is caused by over-manuring 
or over-stimulation of some kind, because of which the numbers of 
shoots and leaves are greatly increased, but flower buds do not 
form. This over-production of wood and leaf can sometimes be 
stopped by breaking or cutting off the greater portion of the season’s 
growth in the summer. Summer pruning is a weakening process and 
in this climate may greatly decrease the vigor of the plants if fre- 
quently resorted to. The practice is neither common nor often 
necessary in this State except in the case of dwarf apples and pears. 


PRUNE ACCORDING TO HABIT. 


In pruning, the habit of the tree must always be considered. 
When trees have a spreading, drooping or long, slender habit of 
growth, prune to buds that point upward or to the center of the 
plant. If the habit be upright and dense, cut to lower or outer 
buds and so spread the compact top. The “‘ off-year”’ habit of 
bearing is intensified by spasmodic and severe pruning. Prune 
biennial bearers rather conservatively and early. The heads of all 
young trees may be left fairly dense, for when the trees come in 
bearing the weight of the crop opens the head; meanwhile, by saving 
the foliage you have obtained a larger trunk and more bearing wood. 


HEADING-IN. 


Heading-in makes the top of a tree thicker and broader. There 
are but few orchards or even trees that do not need more or less 
heading-in at some time in their history. But in our climate this 
form of pruning is practiced only with peaches and some plums, 
and is but little needed with other fruits. In winter pruning, the 
cutting back of exceedingly long branches for the thickening of the 
top of occasional trees or varieties is the exception rather than the 
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rule. Peaches and some plums bear fruit on the wood of the past 
season. The crop is borne progressively away from the trunk. 
It is necessary to head-in these fruits to keep the bearing wood 
near the trunk. Apples, pears, most plums, and cherries are borne 
on spurs from wood two or more years old, and, therefore, with these 
heading-in is not a regular practice. 


SUCKERS. 

When a tree is severely pruned a growth of long, vertical shoots 
with few leaves often follows—suckers or water sprouts. Since the 
sparseness of foliage prevents the shoots from elaborating food 
they appropriate it from the parts upon which they grow. Suckers 
are, therefore, robbers, true parasites, and should be removed when- 
ever and wherever found. Occasionally they may be used in the 
a a of normal branches, though their value for this purpose 
is small. 


MAKING THE CUT. 


The cut in pruning should always be made parallel with the trunk 
and as close as possible. One of the most elementary rules of pruning 
is that the cut should be made just beyond a healthy lateral branch. 
The reason for so cutting is plain. The lateral branch is stimulated 
to produce a great number of leaves which assimilate sap. This 
elaborated food passes back through the inner bark near the newly 
made cut and the wound quickly calluses and heals because it thus 
has access to an abundant supply of food. 

The notion prevails that a wound of any size will heal, but the 
majority of wounds over three inches in diameter do not heal. 
Decay sets in, caused by wood-destroying fungi, and there soon 
follow, with the action of the weather, rotten wood, a hollow branch 
and a diseased tree. The life of a tree is endangered whenever 
a large branch is removed, and such an amputation should be made 
only under dire necessity. One of the secrets of the healing of 
large wounds is to cut close to the trunk, and no matter how large 
a wound may be it is better than leaving a projecting stub. The 
chances for healing with a large wound are materially increased by 
a coating of thick lead paint to protect the cut surface from evapo- 
ration and moisture. It is a waste of time to paint wounds less 
than two inches in diameter. 


TIME TO PRUNE. 


Pruning is often left to ‘‘ time and chance” but there is a best 
time, which is late winter before the sap flows. The objection to 
early winter pruning is that there may be injury to the tissues near 
the wound from cold or from checking. Late spring pruning results 
in loss of sap and the fluids run down the bark and keep it wet and 
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sticky, making a suitable place for the spores of various rot fungi 
so that decay may set in. In practice it is often found necessary 
to prune from the time leaves drop until they are well started in 
the spring. 

CULTIVATING THE ORCHARD. 

Cultivation is generally practiced with all fruits except the apple; 
some claim that this fruit can be grown better in sod; in which 
case the grass may be cut as a mulch or it may be kept down by 
sheep, pigs or cattle. The various modifications of the sod method of 
managing orchards have come to the fore because of the performance 
of a few individual orchards in the State. But these orchards are 
the exception and not the rule. No one knows whether they would 
not have done better under tillage than under sod; for results have 
not been given the public which show comparative data from the 
two methods in any of the orchards. 

The New York Agricultural Experiment Station has two experi- 
ments to test methods of orchard management. The following 
table shows the outcome of one of those experiments at the end of 
five years: 


EXPENSE AND INCOME FROM A Sop-MUuLCHED AND A TILLED ORCHARD. 


Sod plat — 118 trees Tilled plat — 121 trees 
Year Cut- Har- | - Harvest- | 
tin Ee ain Total | Net Culti- inp Total | Net 
eas crop. expense | income vation once | expense income 
= | 
NOOSS Fe. 3. $19.99] $219.25] $327.14] $225.76] $33.75 $210.90. $332.55) $185.34 
1905... .!.,... 7.46 82.89 166.47 330.28 48.71 96.85 221. 68) 355.60 
1906"... . 3.36] 104.30 186.29 154.96 30.30 231.80) 340.73] 392.42 
LOOT ESE 2 3.67| 138.07 239.28 487.16 46.63 224.20) 371.35) 800.31 
TODS a3... 6.14) 173.43 246.88 353.86 36.67 338.59) 447. 82) 723.41 
Total..| $40.62) $717.94/$1,166.06)$1,552.03] $196.06 ome 2s $1,714.13 $2,457.08 


Allowing 27.2 trees to the acre, these figures show that the average 
expense of production was $53.75 an acre annually under the sod- 
mulch system and $76.06 under tillage, an advantage for the sod- 
mulch of $22.31 an acre; but the net income from an acre in sod 
was $71.52 and from an acre in tillage $110.48, an advantage for 
tillage of $38.91. That is, every dollar of the additional expendi- 
ture ($22.31) made necessary by adopting the tillage method was 
not only returned but brought an extra $1.74 of profits with it. 


IS IT NECESSARY TO FERTILIZE AN ORCHARD? 


Is it necessary to fertilize an apple orchard? In the average 
western New York tilled apple orchard, if it be well drained, well 
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tilled and properly supplied with organic matter from stable manure 
or cover crops, commercial fertilizers are little needed. The ex- 
ceptions will probably be found on sandy and gravelly soils deficient 
in potash or the phosphates and subject to droughts; or on soils of 
such shallowness or of such mechanical texture as to limit the root 
range of the apple plant; or in soils so wet or so dry, or so devoid 
of humus, as to prevent proper biological activities in the soil. These 
exceptions mean for the most part that a soil in this region possessing 
the unfavorable qualities named is unfitted for apple culture—at 
any rate there are still thousands of acres of available fruit land in 
every part of the apple regions of New York that do not fall in 
with the exceptions. There are probably many apple orchards in 
New York that may be benefited by an application of one of the 
chief elements of fertility. ‘Some may require two of the elements. 
Few, indeed, should require a complete fertilizer. 

How may a fruit-grower know whether his trees need fertilizers? 
It may be assumed at once that if trees are vigorous, bearing well 
and making a fair amount of new wood each season, they need no 
additional plant food. If the trees are not in the healthful con- 
dition described, the logical thing to do is to look to the drainage, 
tillage and health of the trees first and the more expensive and less 
certain fertilization afterward. 

As a last resort, fertilizers ought not to be used to rejuvenate 
trees unless the owner has obtained positive evidence that his soil 
is lacking in some of the elements of plant food. To obtain such 
evidence a fruit-grower should carry on a fertilizer experiment. 

In making such a test, select a portion of the orchard as uniform 
as possible, both in soil and varieties. If available, use at least 
five trees for each plat and on different plats use fertilizers about 
as in this Station test: (1) Acid phosphate to give about 50 pounds 
of phosphoric acid to the acre, or 13 pounds of 14 per ct. phos- 
phate to each tree if they stand 40 feet apart; (2) phosphate as 
above and muriate of potash to give 100 pounds of potash to the 
acre, or 8 pounds of muriate per tree; (3) phosphate and muriate 
as above and nitrate of soda and dried blood to give 50 pounds of 
nitrogen per acre, or 13 pounds of medium grade dried blood and 
32 pounds of nitrate of soda per tree. This nitrogen might also be 
supplied in six tons of good stable manure to the acre, or 400 pounds 
per tree; (4) this amount of stable manure should be applied on 
a fourth plat, and (5) a similar plat should be left unfertilized for 
a check. This experiment is much less laborious and complex than 
it looks, for the fertilizer combinations are built up one from another 
and the mixing can be done and quantities weighed out in winter 
when orchard work is not pressing. 

The fertilizers should be applied in the spring as soon as the 
ground can be worked, spreading them about the trees over an area 
somewhat greater than that covered by the spread of the branches. 
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Apply the manure before plowing, and the fertilizers immediately 
after it, harrowing them in. The experiment, to be conclusive, 
should run for several years and the crops should be carefully weighed 
or measured, giving due consideration to culls and windfalls. 


INTER-CROPS AND COVER-CROPS. 


The best modern practice permits the growing of hoed crops in 
an orchard until the trees come into bearing. If profitable dis- 
position can be made of the product, truck crops are ideal for a 
young orchard. Of these peas and beans take less from the soil 
than other crops and may add a little nitrogen to it. But beside 
these, cabbage, potatoes, tomatoes, cucumbers or similar crops may 
be grown advantageously. Corn is the only farm crop permissible 
and is not as desirable as any of the truck crops named. 

As regards cover-crops, the best modern practice insists that one 
be sowed at the close of the season’s cultivation, about August 
first, to be plowed under the next spring. Various crops may be 
sown alone or in combination. The several purposes of a cover- 
crop—to cover the ground, and add humus and nitrogen—are 
usually best served by a combination crop. Of several that may 
be recommended, this Station prefers the following: On each acre 
sow one bushel of oats or barley and fifteen pounds of mammoth 
red clover or twenty pounds of winter vetch. 


PESTS. 


In the present-day fruit-growing the horticulturist is not permitted 
to say much about insects, fungi and spraying. The botanist and 
the entomologist are indispensable here, yet the fruit-grower can 
so plant as to avoid some of the warfare with pests. Thus King, 
Roxbury and Northern Spy among apples are nearly free from scale 
as are the Kieffer, LeConte and Winter Nelis pears, Bradshaw and 
Field plums and all sour cherries. There are about thirty varieties 
of apples on the grounds of the New York Agricultural Experiment 
Station never injured by scab, as many more scarcely injured, and of” 
course a large number that are badly injured. The Seckel, Kieffer, Le 
Conte and Winter Nelis pears do not blight badly. A few plums 
are never attacked by black-knot and some peaches are almost 
immune to leaf curl. Now with these, and nearly all other pests, 
men who can not or will not spray, the general farmer and the city 
suburbanite, for example, should plant varieties measurably immune 
to the most troublesome pests. Commercial fruit-growers must 
spray. 

MICE AND RABBITS. 


It is necessary to protect young trees from mice and rabbits. 
The best protection against mice is a mound of earth about the tree 
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several inches high thrown up in late fall and removed in early 
spring. Wire netting is the best protection against rabbits. When 
injury has been done the trees can often be saved by bridge-grafting. 


CONCLUSION. 


Lastly, the fruit-grower, of all tillers of the soil, should know the 
plants he works with; should have an insight into their life processes; 
should know how they are affected by external conditions; should 
understand the more or less distinct individuality of his trees. 
Fruit plants are various in kind and trees of one kind are often quite 
unlike because the conditions under which they are grown are dis- 
similar. It follows, then, that conditions must vary for every 
person who grows fruit and that there must, therefore, be more or 
less diverse ideals, diverse methods and diverse results. But certain 
forces, embraced in what we call ‘ good care,’ have brought all 
fruits from the wild to their present state of domestication, and 
these forces modified and refined as we gain new knowledge, must 
be kept in constant operation. 
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INSPECTION OF FEEDING STUFFS.f 


This bulletin gives the results of the analysest of samples of feeding 
stuffs collected by the Commissioner of Agriculture during the fall and 
winter of 1912-13 and by him transmitted for analysis to the Director 
of the New York Agricultural Experiment Station, in accordance with 
the provisions of Article VII of the Agricultural Law. These analyses 
are published by the Director of the New York Agricultural Experiment 
Station in accordance with the provisions of section 164 of said Article. 


ANALYSES OF SAMPLES OF FEEDING STUFES. 


a Name and address of manufacturer or jobber Crude Crude Crude 
and brand or trade name. Where taken. protein. fat. fiber. 
Z 
Per ct. Perict, |\iebericts 
CorTTroNsEED MRAILs: 
4718) The American Cotton Oil Co., G* All. 9. 10.50 
Jackson, Tenn. Sanitaria F* 42.4 8.39 6.48 
“Choice Cottonseed Meal” Springs 
5000 The American Cotton Oil Co., G 38.61 8. 11.50 
Grenada, Miss. Middletown 1 Sis 8.26 8.99 
“ Prime Cotton Seed Meal ” 
5405| American Milling Co., G 41. 8. 10. 
Chicago, Ill. Ravena F 43.7 TUS: 7.93 
“ Amco Cotton Seed Meal ” 
5037| F. W. Brode & Co., G 40. 6. 10. 
Memphis, Tenn. Norwich F 38.4 6.76 | 10.26 
“ Cub Brand Prime Cotton Seed Meal ” 
5304, F. W. Brode & Co., Gy 3S262) jaabe 10. 
Memphis, Tenn. Buffalo Ey Sine 8.07 9.91 
“ Dove Brand Cotton Seed Meal ” 
4617| F. W. Brode & Co., G 41 6. 10. 
Memphis, Tenn. Madrid F 40.94 | 8.76 7.30 
“Owl Brand High Grade Cotton Seed Springs 
Meal ” 
4673) F. W. Brode & Co., G 41. 6. 10. 
Memphis, Tenn. Darien Center| F 41.04} 8.51 7.45 
“Owl Brand High Grade Cotton Seed 
Meal ” 


* These letters indicate, respectively, Guaranteed and Found. J 
+ The analyses herewith published are made in charge of the Chemical Department of the Station, 
the immediate oversight of the work being assigned to E. L. Baker. Associate Chemist. 


‘£ Reprint of Bulletin No. 366, August, 1913. 
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Number. 


4702 


4731 


4775 


4812 


4912 


5044 


4800 


4628 


4618 
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ANALYSES OF SAMPLES OF FEEDING Sturrs (continued). 


Name and address of manufacturer or jobber 
and brand or trade name. 


CoTronsEED MEALS (continued): 
F. W. Brode & Co., 
Memphis, Tenn. — 
“Owl Brand High Grade Cotton Seed 
Meal ” 


F. W. Brode & Co., 
Memphis, Tenn. 
“Owl Brand High Grade Cotton Seed 
Meal ”’ 


F. W. Brode & Co., 
Memphis, Tenn. 
“Owl Brand High Grade Cotton Seed 
Meal ” 


F. W. Brode & Co., 
Memphis, Tenn. 
“Owl Brand High Grade Cotton Seed 
Meal ” 


F. W. Brode & Co., 
Memphis, Tenn. 
“Owl Brand High Grade Cotton Seed 
Meal ” 


F. W. Brode & Co., 
Memphis, Tenn. 
“Owl Brand High Grade Cottoa Seed 
Meal ”’ 


The Buckeye Cotton Cil Co., 
Cincinnati, O. 
“ Buckeye Prime Cotton Seed Meal ” 


T. H. Bunch Commission Co., 
Little Rock, Ark. 
“Old Gold Brand Pure Cotton Seed 
Meal ” 


Chapin & Co., Inc., 
Hammond, Ind. 


“Green Diamond Brand Choice Cotton 
Seed Meal ” 


5212) S. P. Davis, 


Little Rock, Ark. 
“ Good Luck Brand Cotton Seed Meal ”’ 


Where taken. 


Cohocton 


Syracuse 


Troy 


Collins 


Dansville 


Cortland 


Cherry 
Valley 


Mexico 


Madrid 


Waverly 


* These letters indicate, respectively, Guaranteed and Found. 


Crude 
protein. 
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41. 
41.1 


rej C2 


9.89 


| Number. 


5342 


4703 


5255 


5063 


4663 


4909 


4642 


5027 


5112 


5097 


4621 


New York AGRICULTURAL EXPERIMENT STATION. 


ANALYSES OF SAMPLES OF FEEDING StuFrs (continued). 


Name and address of manufacturer or jobber 
and brand or trade name. 


CorronsrEeo Mrats (continued) : 
The Dewey Bros. Co., 
Blanchester, O. 
“ Queen Cotton Seed Meal ” 


East St. Louis Cotton Oil Co., 
National Stock Yards, IIl. 
“Cotton Seed Meal, Our ‘ Illinois’ 
Brand ”’ 


Farmers Cotton Oil & Trading Co., 
Uniontown, Ala. 
“ High Grade Cotton Seed Meal ” 


A. H. Herrick & Son, 
Watertown, N. Y. 
“Cotton Seed Meal ” 


Humphreys, Godwin Co., 
Memphis, Tenn. 
“ Dixie Brand Cotton Seed Meal ” 


Imperial Cotto Milling Co., 
Memphis, Tenn. 


“Imperial Cotto Brand Choice Cotton) 


Seed Meal ” 


Keeton-Krueger Co., 
Atlanta, Ga. 
“Choice Peacock Brand Cotton Seed 
Meal ” 


Keeton-Krueger Co., 
Atlanta, Ga. 
“Peacock Brand Cotton Seed Meal ”’ 


Kemper Mill & Elevator Co., 
Kansas City, Mo. 
“ Choice Cotton Seed Meal ” 


A. J. Loucks, 
Copenhagen, N. Y. 
“ Cotton Seed Meal ” 


National Feed Co., 
St. Louis, Mo. 
“Prime Cotton Seed Meal ” 


Where taken. 


Sherman 


Cohocton 


Oneonta 


Watertown 


Attica 


Warsaw 


Central Square 


Walton 


Franklinville 


Copenhagen 


Ogdensburg 


* These letters indicate, respectively, Guaranteed and Found. 


Crude 
protein. 
Per ct. 


G* 41. 
F* 40.7 


G 41.50 
F 44.25 


ry CD ry ry G2 te 2 ry 
ns 


ry 
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hy 
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8.33 


488 


4857 


4683 


4823 


5195 


5086 


4657 


4726 


4784 


4802 


5096 


5229 


ANALYSES OF SAMPLES OF FEEDING Sturrs (continued). 


Name and address of manufacturer or jobber 
and brand or trade name. 


CorronsEED Mnats (continued): 
W. C. Nothern, 
Little Rock, Ark. 
“Bee Brand Cotton Seed Meal Cake ” 


W. C. Nothern, 
Little Rock, Ark. 
“ Bee Brand Cotton Seed Meal Cake ” 


W. Newton Smith, 
Baltimore, Md. 
“Dirigo Brand Cotton Seed Meal ” 


W. Newton Smith, 
Baltimore, Md. 
“ Dirigo Brand Cotton Seed Meal ”’ 


J. E. Soper Co., 
Boston, Mass. 
“ Pioneer Cotton Seed Meal ”’ 


Union Brokerage & Commission Co., 
Vicksburg, Miss. 
“Durjan Brand High Grade Cotton 
Seed Meal ” 


Linseep MEAaLs: 
American Linseed Co., 
New York, N. Y. 
“Old Process Oil Meal ” 


American Linseed Co., 
New York, N. Y. 
“Old Process Oil Meal ” 


American Linseed Co., 
New York, N. Y 
“Old Process Oil Meal’ 


American Linseed Co., 
New York, N. Y. 
“Old Process Oil Meal ” 


American Milling Co., 
Chicago, Il. 
“‘Amco Old Process Linseed Meal ” 


American Milling Co., 
Chicago, Ill. 
“ Ameo Old Process Linseed Meal ”’ 


Where taken. 


Jamestown 


Wyoming 


Bergen 


Akron 


Greenwich 


Antwerp 


Attica 


Binghamton 


Cobleskill 


Buffalo 


Copenhagen 


Lestershire 


* These letters indicate, respectively, Guaranteed and Found. 
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Crude 
protein. 


he 2 ty ry 2 
He lua — 
os — _ 


ty 
iN 
— 


he] CD Fe] C2 hy ry 
ee See ie) te 
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oo 
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33.4 


by 
ies) 
© 


32.0 


Crude 
fat. 


Per ct. 


hea 
10.70 


Crude 
fiber. 


Per ct. 


10.50 
9.72 


10.50 
7.87 


10.50 
8.75 
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ANALYSES OF SAMPLES OF FEEDING SturFFs (continued). 
5 Name and address of manufacturer or jobber Crude Crude | Crude 
= and brand or trade name. Where taken. protein. fat. fiber. 
Z, 
Per ct. Per ct. Per ct. 
LinseED MEALs (continued): 
5039) Archer-Daniels Linseed Co., G32: 6. 10. 
Minneapolis, Minn. Oxford F* 33.6 6.03 8.39 
“Old Process Ground Oil Cake ” 
4872) Hauenstein & Co., G 30. 5. 10. 
Buffalo, N. Y. Geneva F 31.2 6.15 7.44 
“Old Process Linseed Meal ” 
5315) Imperial Cotto Milling Co., G. 32: fe 8. 
Peoria, Ill. Jamestown 1 BB 7 9.95 Gao 
“‘ Imperial Cotto Brand Pure Old Process | 
Linseed Meal ” | 
4626) Kelloggs & Miller, G 33. be 7.50 
Amsterdam, N. Y. Pulaski F 34.07 | 6.94 7.86 
“Pure (Old Process) Oil Meal ”’ 
4963) Kelloggs & Miller, G 33. De U3® 
Amsterdam, N. Y. Gloversville EF 34. 6.38 COME 
“Pure (Old Process) Oil Meal ” 
4630) The Guy G. Major Co., (ES ae De 10. 
Toledo, O. Mexico F 30.69 | 6.44 8.63 
“Old Process Oil Meal ” 
4660| The Guy G. Major Co., G 30. iy 10. 
Toledo, O. Attica F 33.43 6.10 8.38 
“Old Process Oil Meal ” 
4794| The Guy G. Major Co., G 30. 5 10. 
Toldeo, O. Richmondville) F 29.8 5.84 7.69 
“Old Process Oil Meal ” 
4824| The Guy G. Major Co., G 30. D. 10. 
Toledo, O. Akron EF 32.9 6.81 7.96 
“Old Process Oil Meal ” 
4819| The Mann Bros. Co., G 34. 6. 10. 
Buffalo, N. Y. North Collins | F 35.4 6.69 8.03 
“Pure Old Process Linseed Oil Meal ”’ 
4707| The Metzger Seed and Oil Co., G 30. 5 10. 
Toledo, O. Binghamton | F 32.3 6.87 8.71 
“Old Process Oil Meal ” 
4815| The Metzger Seed & Oil Co., G 30. 5). 10. 
Toledo, O. Collins F 33.9 nariel 8.90 


“Old Process Oil Meal ”’ 


* These letters indicate, respectively, Guaranteed and Found. 
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ANALYSES OF SAMPLES OF Frepine Srurrs (continued). 


Number, 


5301 


5083 


4738 


4635 


4669 


5167 


5213 


4879 


5321 


4957 


Name and address of manufacturer or jobber 
and brand or trade name. 


LinseepD Maats (continued): 
Midland Linseed Products Co., 
Minneapolis, Minn. 
“Old Process Ground Linseed Cake ” 


National Feed Co., 
St. Louis, Mo. 
“* Pure Old Process Linseed Meal ”’ 


The Sherwin-Williams Co., 
Cleveland, O. 
“ Linseed Oil Meal ”’ 


Matr Sprouts: 
The American Malting Co., 
Syracuse, N. Y. 
“ Malt Sprouts ”’ F 


Atlantic Export Co. of Wis., 
Chicago, IIl. 
““ Malt Sprouts ” 


Atlantic Export Co. of Wis., 
Chicago, Ill. 
“ Malt Sprouts ”’ 


P. Ballantine & Sons, 
Newark, N. J. 
“Malt Sprouts ” 


M. F. Baringer, 
Philadelphia, Pa. 
“ Malt Sprouts ”’ 


Bartholomay Brewery Co., 
Rochester, N. Y. 
“ Malt Sprouts ” ft 


H. VY. Burns, 
Buffalo, N. Y. 
“Malt Sprouts ” { 


Donahue-Stratton Co., 
Milwaukee, Wis. 
“ Hiquality Malt Sprouts ” 


Where taken. 


Wellsville 


Carthage 


Syracuse 


New Haven 


Darien Center 


Albany 


Washington- 


ville 


Waverly 


Rochester 


Buffalo 


Guilderland 
Center 


* These letters indicate, respectively, Guaranteed and Found. 
+ Contains coal dust. 
t¢ Contains a few weed seeds, 
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55 


.50 
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12.77 
14.95 


13. 
14.36 


18.91 
12.6 


14. 
10.88 


14. 
12.32 


| Number. || 


3857 


4955 


5108 


5082 


4655 


4818 


5331 


5163 


5232 


4814 


5333 


_— 
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ANALYSES OF SAMPLES OF FrEpING StuFFs (continued). 


Name and address of manufacturer or jobber 
and brand or trade name. 


Matt Sprouts (continued) : 
Farmers Feed Co., 
New York, N. Y. 
“ Malt Sprouts ”’ 


The Fleischmann Malting Co., 
Buffalo, N. Y. 
“ Malt Sprouts ” f 


The Fleischmann Malting Co., 
Buffalo, N. Y. 
“ Malt Sprouts ” 


Forrest-Utley Co., 
Dixon, Iil. 
“ Malt Sprouts ” t 


Geneva Maiting Co., 
Geneva, N. Y. 
“ Malt Sprouts ”’ 


John Kam Malting Co., 
Buffalo, N. Y. 
““ Malt Sprouts ” ft 


John Kam Malting Co., 
Buffalo, N. Y. 
““ Malt Sprouts ” 


Kreiner & Lehr, 
Buffalo, N. Y. 
“ Malt Sprouts ” { 


Lembeck & Betz Eagle Brewing Co., 
Watkins, N. Y. 
“ Malt Sprouts ”’ 


Geo. J. Meyer Malting Co., 
Buffalo, N. Y. 
Malt Sprouts ” 


Henry C. Moffat, 
Buffalo, N. Y. 
“ Malt Sprouts” tf 


Perot Malting Co., 
Buffalo, N. Y. 
“ Malt Sprouts ” 


Where taken. 


New York 


Altamont 


Franklinville 


Binghamton 


Lowville 


Attica 


North Collins 


Buffalo 


Monroe 


Sherburne 


Collins 


Buffalo 


* These letters indicate, respectively, Guaranteed and Found. 
t Contains a large amount of weed seeds. 
} Contains a few weed seeds. 


Crude 


protein. 


Per ct. 


G* 26.06 
F* 25.9 
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Crude 
fat. 
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1.57 
1.93 


a 
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Crude 
fiber. 


10.49 
10.23 


10.91 


12.96 


12.76 


13.0 
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ANALYSES, OF SAMPLES OF FEEDING Sturrs (continued). 


5 Name and address of manufacturer or jobber Crude Crude | Crude 
; and brand or trade name. Where taken. protein. fat. fiber. 
2 
Per ct Per ct. | ‘Perict 
Maur Sprouts (continued) : 
4633) M. G. Rankin & Co., Gab 1.50 Lip 
Milwaukee, Wis. Mexico F* 26.63 Lies 12.14 
“ Jersey Malt Sprouts ”’ 
4834| M. G. Rankin & Co., Gie2bs 1.50 1 
Milwaukee, Wis. Jamestown HW 25ns 2.09 | 12.48 


“ Jersey Malt Sprouts” f 


5256| Stewart Barton & Co., 
Oneida, N. Y. Oneida 
“ Malt Sprouts ” + 


Leo Hep) 
—_ 
a S 
—_ 
i 
or 


4886| William Taylor, 
Lyons, N. Y. Clyde 
“ Malt Sprouts ’’f 


ty 
i) 
lor) 
ed 
~] 
or 
_— 
bo 


5318) The C. Zwickel Malting Co., 
Buffalo, N. Y. Buffalo 
“ Malt Sprouts ” § 


ty C2 
bo 
eee 
bo 
_ 
— 


Driep DistTILuERs’ GRAINS: 


4656| Ajax Milling & Feed Co., G 30. i 14 
New York, N. Y. Attica F 27. 8.48 | 11.58 
“ Ajax Flakes ” 
4684| Ajax Milling & Feed Co., G 30. 11. 14 
New York, N. Y. Churchville EF SleSeo|el29628) 9 10258 


“ Ajax Flakes ” 


4785) Ajax Milling & Feed Co., 
New York, N. Y. Cobleskill 
“* Ajax Flakes ” 


yO 
w 
i=) 
—" 
— 
_ 
— 


4638] Atlantic Export Co. of Wis., G 26. 6. 14. 
Chicago, Ill. Fulton F 23.98 | 8.80] 10.24 
“No. 2 Atlantic Grains ” 
5047| Atlantic Export Co., of Wis., G 128: 6. 14. 
Chicago, II. McGraw F 27.9 9.49 | 10.44 
“ Atlantic Grains ” 
46523] The J. W. Biles Co., G Vale: 12. 13. 
Cincinnati, O. Ogdensburg F 30.13) 11.98 8.81 
“ XX XX Fourex Grains ”’ 


* These letters indicate, respectively, Guaranteed and Found. 
+ Contains weed seeds. 

t Contains large amount of weed seeds. 

§ Guarantee: Small percentage of weed seeds and screenings. 
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ANALYSES OF SAMPLES OF FEEDING StuFFs (continued). 


a 


4831 


4906 


4972 


4796 


5418 


4651 


4722 


4902 


4652 


4714 


5353 


* These letters indicate 


Name and address of manufacturer or jobber 
and brand or trade name. 


s 


DriEp DistItiers’ GRAINS (continued): 


The J. W. Biles Co., 
Cincinnati, O. 
“ Fourex Distillers’ Dried Grains ”’ 


Clark Bros. & Co., 
Peoria, Ill. 
“Empire State Dairy Feed ”’ 


Clark Bros. & Co., 
Peoria, Ill. 
“Empire State Dairy Feed ” 


Clark Bros. & Co., 
Peoria, Il. 
“ Empire State Dairy Feed ” 


Continental Cereal Co., 
Peoria, Ill. 
“ Continental Gluten Feed ” 


Continental Cereal Co., 
Peoria, Ill. 
“ Continental Gluten Feed ” 


The Dewey Bros. Co., 
Blanchester, O. 
“Corn 3 D Grains ” 


The Dewey Bros. Co., 
Blanchester, O. 
“Corn 3 D Grains ” 


The Dewey Bros. Co., 
Blanchester, O. 
“ Corn 3 D Grains ”’ ¢ 


The Dewey Bros. Co., 
Blanchester, O. 
“Eagle 3 D Grains ”’ 


The Dewey Bros. Co., 
lanchester, O. 
“ Buckeye Gluten Feed ” tf 


The Dewey Bros. Co., 
Blanchester, O. 
“ Bourbon 3 D Grains ” 


Where taken. 


Randolph 


Jamestown 


Silver Springs 


Canajoharie 


Richmondville 


Stamford 


Batavia 


Binghamton 


Avon 


Batavia 


Sanitaria 


Springs 


Newport 


respectively, Guaranteed and Found. 


t+ Contains dried disti Tere" grains, light barley, and grain screenings, 
f Rye distillers’ grains, 


Crude 


protein. 


Per ct. 


GF 3h: 
F* 31.5 


G 
F 


ke QD ky Ls ep) te QD kj sep) 


nO 


hy 


29. 
32.6 


493 


10.42 


10.39 


10. 
13.13 


He O1 


39 


10.85 


9.6 


494 


Number. 


4686 


4636 


4689 


4786 


4813 


4614 


4678 


4969 


4899 


5101 


4622 


4844 


ANALYSES OF SAMPLES OF Frepina StTuFFs (continued). 


Name and address of manufacturer or jobber 
and brand or trade name. 


Driep Distruiers’ Grains (continued): 


Hermann Deutsch Co., 
Milwaukee, Wis. 
“ Climax Corn Distillers’ Grains ” 


Hottelet & Co., 
Milwaukee, Wis. 
“ National Dried Distillers’ Grains ”’ 


The Hottelet Co., 
Milwaukee, Wis. 
““ National Dried Distillers’ Grains ” 


The Hottelet Co., 
Milwaukee, Wis. 
“ Hector Distillers’ Dried Grains ”’ 


The Hottelet Co., 
Milwaukee, Wis. 
“ Hector Distillers’ Dried Grains ”’ 


Husted Milling Co., 
Buffalo, N. Y. 
“ Husted Distillers’ Grains ” 


Husted Milling Co., 
Buffalo, N. Y. 
“ Husted Distillers’ Grains ” 


Merchants’ Distilling Co., 
Terre Haute, Ind. 
“ Merchants’ High Grade Dairy Feed ” 


The J. M. Murphy Co., 
Buffalo, N. Y. 
““ Chippewa Distillers’ Grains’’ 


The J. M. Murphy Co., 
Buffalo, N. Y. 
“* Dried Distillers’ Grains ”’ 


J. D. Page & Co., 
Syracuse, N. Y. 
“Pure Empire State Dairy Feed ” 


J. D. Page & Co., 
Syracuse, N. Y. 
“ Empire State Dairy Feed ” 


Where taken. 


Alexander 


New Haven 


Varysburg 


Cobleskill 


Collins 


Potsdam 


Elba 


Fort Plain 


Attica 


East Aurora 


Ogdensburg 


Jamestown 


* These letters indicate, respectively, Guaranteed and Found. 


Report on Inspection WorK OF THE 


he re (2 ry C2 rey hy OQ ry ry hey C2 hy C2 


he C2 


12. 
12.34 


12. 
10.43 


4668 


4914 


5103 


5005 


4723 


5099 


4954 


4756 


5165 


4637 


5081 


New York AGRICULTURAL EXPERIMENT STATION. 


ANALYSES OF SAMPLES OF FEEDING Sturrs (continued). 


Name and address of manufacturer or jobber 
and brand or trade name. 


Driep Distitiers’ GRAINS (continued) : 
J. D. Page & Co., 

Syracuse, N. Y. 
“Pure Empire State Dairy Feed ” 


Traders & Producers Supply Co., 
Buffalo, N. Y. 
“‘ Seneca Distillers’ Grains ”’ 


Traders & Producers Supply Co., 
Buffalo, N. Y. 
“Seneca Distillers’ Grains ” f 


Traders & Producers Supply Co., 
Buffalo, N. Y. 
“ Chippewa Distillers’ Grains ”’ 


United American Co., 
Louisville, Ky. 


“Corn U. A. Distillers’ Aerated Grain ”’ 


Driep BREWERS’ GRAINS: 
Anheuser-Busch Brewing Ass’n, 
St. Louis, Mo. 
“Dried Brewers’ Grains ”’ 


Anheuser-Busch Brewing Ass’n, 
St. Louis Mo. 
“ Dried Brewers’ Grains ”’ 


Anheuser-Busch Brewing Ass’n, 
St. Louis, Mo. 
“Steam Dried Brewers’ Grains ” 


Atlantic Export Co. of Wis., 
Chicago, Ill. 
“ Dried Brewers’ Grains’ 


M. F. Baringer, 
Philadelphia, Pa. 
““ Dried Brewers’ Grains ”’ 


Bartholomay Brewery Co., 
Rochester, N. Y. 
““ Dried Brewers’ Grains ”’ 


Donahue-Stratton Co., 
Milwaukee, Wis. 


“¢ Tomahawk ’ Brand Pure Dried Brew- 


ers’ Grains ” 


Where taken. 


Pavilion 
Darien Center 
Tuscarora 
East Aurora 


Oneonta 


Binghamton | 
West Winfield 
Altamont 
Albany 
Washington- 
ville 


Fulton 


Sauquoit 


* These letters indicate, respectively, Guaranteed and Found. 
+ Contains driea distillers’ grains, light oats, light barley, and grain screenings, 


Crude 
protein. 


re (2 
) 
ora 


ry 2 ry YO bry C2 ry hy 
oo oH nS © 4 Be 
& 


hy 
bo 
a 


13.76 


495 


Crude 
fiber. 


Per ct. 


12. 
11.03 


14. 
9.85 


14. 
8.42 


14. 
11.43 


13. 
7.66 


18. 
15.21 


18. 
13.90 


18. 
16.59 


17. 
12.36 


15. 
11.39 


24.76 
19.59 


14. 
12.33 


Number. 


5214 


4672 


4807 


4783 


4715 


5031 


5407 


4967 


5217 


4958 


5185 


5414 


496 Report on Inspecrion Work OF THE 


ANALYSES OF SAMPLES OF FrEpING Sturrs (continued). 


Name and address of manufacturer or jobber 
and brand or trade name. 


Driep Brewers’ Grains (continued): 
Donahue-Stratton Co., 
Milwaukee,. Wis. 
““« Tomahawk ’ Brand Pure Dried Brew- 
ers’ Grains ”’ 


Farmers Feed Co., 
New York, N. Y. 
“‘ Dried Brewers’ Grains, ‘ Bull’ Brand ” 


Farmers Feed Co., 
New York, N. Y. 
“‘ Dried Brewers’ Grains, ‘ Bull’ Brand ” 


Farmers Feed Co., 
New York, N. Y. 
“¢ Bull’ Brand Dried Brewers’ Grains ”’ 


Hoffman & Co., 
Syracuse, N. Y. 
“ Brewers’ Dry Grains ” 


The Hottelet Co., 
Milwaukee, Wis. 
“ Holstein Dried Brewers’ Grains ”’ 


M. A. Joshel, 
Geneva, III. 
“Pure Dried Brewers’ Grains ”’ 


Milwaukee Grains and Feed Co., 
Milwaukee, Wis. 
“Crown Brewers’ Dried Grains”’ 


The Penna. Central Brewing Co., 
Scranton, Pa. 
“Dried Brewers’ Grains ” 


M. G. Rankin & Co., 
Milwaukee, Wis. 
“Durham Dried Brewers’ Grains ” 


Rosekrans-Snyder Co., 
Philadelphia, Pa. 
“ Pilsner Dried Brewers’ Grains ” 


Jos. Schlitz Brewing Co., 
Milwaukee, Wis. 
“Schlitz Purity Dried Grains ” 


Where taken. 


Waverly 


Darien Center 


Eden Center 


Troy 


Sanitaria 


Springs 


Delhi 


Albany 


Fort Plain 


Conklin 


Guilderland 


Center 


Walden 


Poughkeepsie 


* These letters indicate, respectively, Guaranteed and Found. 


Crude 
protein. 
Per ct. 


G*i20- 
Pal: 


re] C2 re] G2 ry C2 
to ~) iw 
or o NI 
) 

S 


Leo P| 
to 
Ht 


G 23.71 
Bee, 


F 27.5 


25. 
29.1 


re C2 


F 26.4 


Crude 
fat. 


Per ct. 


6. 
6.65 


Crude 
fiber. 


Per ct. 


14. 
11.45 


| Number. 


4850 


4662 


4748 


4889 


4696 


5102 


4712 


4779 


4822 


4724 


4766 


5426 


New York AGRICULTURAL EXPERIMENT STATION. 


ANALYSES oF SAMPLES OF FEEDING Srurrs (continued). 


Name and address of manufacturer or jobber 
and brand or trade name. 


Corn Starcu By-PRoDUCT, WITHOUT 
Corn Bran: 
Corn Products Refining Co., 
New York, N. Y. 
“ Diamond Gluten Meal ” 


Corn StarcH By-Propuct, WITH 
Corn Bran: 
American Maize Products Co., 
New York, N. Y. 
“ Cream of Corn Gluten Feed ” 


American Maize-Products Co., 
Roby, Ind. 
“Cream of Corn Gluten Feed ”’ 


American Maize-Products Co., 
Roby, Ind. 
“Cream of Corn Gluten Feed ”’ 


Clinton Sugar Refining Co., 
Clinton, Ia. 
“Clinton Gluten Feed ”’ 


Clinton Sugar Refining Co., 
Clinton, Ia. 
“Clinton Gluten Feed ”’ 


Corn Products Refining Co., 
New York, N. Y. 
“ Buffalo Gluten Feed ” 


Corn Products Refining Co., 
New York, N. Y. 
“ Buffalo Gluten Feed ” 


Corn Products Refining Co., 
New York, N. Y. 
“ Buffalo Gluten Feed ” 


Corn Products Refining Co., 
New York, N. Y. 
“ Crescent Gluten Feed ”’ 


Corn Products Refining Co., 
New York, N. Y. 
“Globe Gluten Feed ” 


Corn Products Refining Co., 
New York, N. Y. 
“Globe Gluten Feed ” 


Where taken. 


South Wales 


Attica 


Syracuse 


Fairport 


Arcade 


East Avrora 


Union 


Watervliet 


Akron 


Binghamton 


Rensselaer 


Delhi 


* These letters indicate, respectively, guaranteed and Found. 


32 


Crude 
protein. 


Per ct. 


40. 
44.8 


oP) 


G* 23. 
F* 26.06 


23. 
26.5 


ty 2 


23. 
30.4 


yO 


20. 
25.7 


ry 


20. 
26.1 


yO 


23. 
23.6 


yO 


23. 
28 .0 


Leo ep) 


23. 
26.8 


ry 


23. 
26.4 


ry 2 


23. 
24.9 


ry 


23. 
26.2 


hy 


Crude 
fat. 


Per ct. 
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Crude 
fiber. 


498 Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FEEDING StuFFs (continued). 


5 Name and address of manufacturer or jobber Crude Crude | Crude 
r= and brand or trade name. Where taken. protein. fat. fiber. 
Zz 
Dera (at Per ct. Pierict: 
Corn Starcu By-Propuct, WITH 
Corn Bran (continued): 
4694| Corn Products Refining Co., G? 20. 2. 8.5 
New York, N. Y. North Java HA22F2 3.38 8.20 
“ Queen Gluten Feed ” 
4849} Corn Products Refining Co., G 20. 2. 8.5 
New York, N. Y. South Wales} F 28. 3.60 6.85 
“* Queen Gluten Feed ” 
5026} Douglas & Co., G 20. 2). 8. 
Cedar Rapids, Ia. Walton F 24. 3.86 6.75 
“Cedar Rapids Gluten Feed ” 
5119} Douglas & Co., G 20. 2. 8. 
Cedar Rapids, Ia. Olean F 23.5 3.29 6.45 
“Cedar Rapids Gluten Feed ” 
5328) Douglas & Co., G22: Aisne 8. 
Cedar Rapids, Ia. N. Collins F 23.6 3.97 6.12 
“ Cedar Rapids Gluten Feed ” 
4674, J. C. Hubinger Bros., G 23.50 | 2.40 7.50 
Keokuk, Ia. Darien F 20.6 4.76 6.45 
“K K K Gluten Feed ” Center 
4787| J. C. Hubinger Bros. Co., G 23.50 | 2.40 7.50 
Keokuk, Ia. Cobleskill Eee 23/2 5.14 6.53 
“K K K Gluten Feed ” ; 
4666| The Keever Starch Co., Gwi22s 4.50 te 
Columbus, O. Darien F 19.8 3.42 6.39 
“ Keever Gluten Feed ’’t Center 
4848) Piel Bros. Starch Co., Get2k. 2. 8. 
Indianapolis, Ind. Hamburg F 23.5 Sat 8.05 
“P. Bro. Gluten Feed ”’ 
4711) A. E. Staley Manufacturing Co., G 23. 250s Lae 
Decatur, Il. Union EF 23. 3.06 6.09 
“Staley’s Gluten Feed ” 
5014! Union Starch and Refining Co., G 24. 3. 6.30 
Edinburg, Ind. Stamford F 26.5 4.26 6.57 
“Union Gluten Feed ” 


* These letters indicate, respectively, Guaranteed and Found. 
+ Guaranteed and found artificially colored. 


New York AGRICULTURAL EXPERIMENT STATION. 499 


ANALYSES oF SAMPLES oF FEEDING Sturrs (continued). 


Name and address of manufacturer or jobber 
and brand or trade name. Where taken. 


Number. 


Hominy FEEDs: 
5117; Amana Society, 


Amana, Ia. Olean 
“ Hominy Feed ” 
4661| American Hominy Co., 
Indianapolis, Ind. Attica 
“ Homco Feed ”’ 


4631) M. F. Baringer, 
Philadelphia, Pa. Mexico 
“ Hominy Feed ” 


4643) Beatrice Corn Mills, 
Lincoln, Neb. Central Square 
“ Pure Hominy Feed (Kiln Dried) ” 


4667| Buffalo Cereal Co., 
Buffalo, N. Y. Darien Center 
“ Bufceco Hominy Feed ” 


5215] East Waverly Milling Co., 
Waverly, N. Y. Waverly 
“Hominy Feed ”’ 


4851| Elevator Milling Co., 
Springfield, Il. Silver Springs 
“Tdeal Hominy Feed, Kiln Dried ” 


5035} Empire Grain and Elevator Co., 
Binghamton, N. Y. Sidney 
“Pearl Hominy ” 


_ 3850) Evans Milling Co., 
Indianapolis, Ind. Batavia 
“ Evans Hominy Feed ” 


4717| Evans Milling Co., 
Indianapolis, Ind. Sanitaria 
“ Evans Hominy Feed ” Springs 
4685| O. L. Hunter & Co., 
Chicago, Il. Batavia 


“ Calumet Hominy Feed ” 


4827| O. L. Hunter & Co., 
Chicago, Il. Akron 
“ Calumet Hominy Feed ” 


* These letters indicate, respectively, Guaranteed and Found. 


Crude 
protein. 
Per ct. 


GEN0: 
BG 


9.50 
10.47 


hy he C2 
© 


by 
— 
— 
oo 
— 


by 2 sep) bj C2 be 22 ky i>] OQ 
— a — _ be bot 
(= (<>) (<>} L— —_ (=) 
(on) bo 
bo 


hy OQ 


(i 5. 
8.31 3.03 
7 ie 
7.16 4.72 
6. 10. 
5.98 1.78 
8 10. 
8.57 4.85 
7 4. 
8.53 4.73 
6. 5. 
7.06 3.30 
7.70 

8.33 4.53 
C: 6 
8.58 4.77 
7.50 fe 
8.29 5.05 
7.50 G 
7.96 4.57 
fic 10. 
7.98 4.61 
v: 10. 
7.99 3.97 


500 


Number. 


4749 


4808 


5159 


5220 


5154 


4719 


4708 


4763 


4757 


3868) 


4677 


4706, 


ANALYSES OF SAMPLES OF FEEDING Sturrs (continued). 


Name and address of manufacturer or jobber 
and brand or trade name. 


Hominy FEeEps (continued): 
Husted Milling Co., 
Buffalo, N. Y. 
“ Yellow Hominy Feed ” 


Chas. A. Krause Milling Co., 
Milwaukee, Wis. 
“Badger Hominy Meal ” 


Chas. A. Krause Milling Co., 
Milwaukee, Wis. 
“Badger Hominy Feed ” 


Chas. A. Krause Milling Co., 
Milwaukee, Wis. 
“ Badger Hominy Feed ” 


Miner-Hillard Milling Co., 
Wilkes-Barre, Pa. 
“Choice Steam Cooked Hominy Feed ”’ 


National Feed Co., 
St. Louis, Mo. 
“Pure Hominy Feed, Kiln Dried ” 


The Patent Cereals Co., 
Geneva, N. Y. 
“Hominy Feed ” 


The Quaker Oats Co., 
Chicago, Ill. 
“ Yellow Hominy Feed ” 


M. G. Rankin & Co., 
Milwaukee, Wis. 
“White Hominy Feed ” 


The Standard Cereal Co., 
Chillicothe, O. 
““ Logan ’ Hominy Feed ” 


Suffern, Hunt & Co., 
Decatur, Ill. 
“* Acme Hominy Feed ” 


Suffern, Hunt & Co., 
Decatur, Ill. 
“Acme Hominy Feed ” 


Where taken. 


Syracuse 


Eden Center 


Westtown 


Candor 


Middletown 


Sanitaria 


Springs 


Binghamton 


Albany 


Albany 


Brooklyn 


Elba 


Binghamton 


* These letters indicate, respectively, Guaranteed and Found. 


Report on Inspection Work OF THE 
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protein. 
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New York AGRICULTURAL EXPERIMENT STATION. 501 


ANALYSES OF SAMPLES OF FEEDING SturFs (continued). 


a Name and address of manufacturer or jobber Crude Crude | Crude 
< and brand or trade name. Where taken. protein. fat. fiber. 
z ae Ran! 
Per ct. Per ct! | Persct: 
Hominy Freps (continued) : 
5244) Suffern, Hunt & Co., G "92300 @:10' |) 10: 
Decatur, II. Lisle BEES 7.90 4.10 
“ Acme Hominy Feed ” 
5166) The Toledo Elevator Co., Go oe SON ee The 
Indianapolis, Ind. , Washington- | F 10.5 7.04 4.28 
“ Hominy Feed ” ville 
4682) U.S. Frumentum Co., G 39-50) 8: Ube 
Detroit, Mich. Oakfield Pee 2: 9.25 4.88 
“ Frumentum Hominy Feed ” 
5100) West Winfield Mills, G —|— 


West Winfield, N. Y. West Winfield| F 8.8 6.93 3.28 
““ Choice Fine Hominy ” 


* These letters indicate, respectively, Guaranteed and Found. 
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ANALYSES OF SamMPLeS OF FrEpine Srurrs (continued). 


Name and address of manufacturer or jobber 
and brand or trade name. 


Where taken. 


Crude 
protein. 


583 


— |S | Es OOO 


5050 


5092 


5412 


5192 


5231 


~ 5330 


4619 


4913 


5152 


3879 


ALFALFA MraAts: 
American Alfalfa Food Co., 
Wichita, Kan. 
“* Acme Alfalfa Meal ” 


American Milling Co., 
Chicago, IIl. 
“ Amco Alfalfa Meal ” 


The Colorado Alfalfa Products Co., 
Lamar, Colo. 
“ Alfalfa Meal ”’ 


The Colorado Alfalfa Products Co., 
Kansas City, Mo. 
“© Algren’ Alfalfa Meal ” 


The Colorado Alfalfa Products Co., 
Lamar, Colo. 
“© Algren’ Alfalfa Meal ”’ 


Colorado Alfalfa Milling Co., 
Boulder, Colo. 
“ Colorado First-Grade Alfalfa Meal ”’ 


Colorado Alfalfa Milling Co., 
Boulder, Colo. 
“Colorado First-Grade Alfalfa Meal ”’ 


Cyphers Incubator Co., 
Buffalo, N. Y. 
“ Mealed Alfalfa ”’ 


The Albert Dickinson Co., \ 
Chicago, Ill. 
“ Alfalfa Meal ” 


Harvey Seed Co., 
Buffalo, N. Y. 
“Cut Alfalfa for Poultry ” 


The C. Hoffman & Son Milling Co., 
Enterprise, Kan. 
“Enterprise Mills Alfalfa Meal ” 


Kornfalfa Feed Milling Co., 
Kansas City, Mo. 
“ Pioneer Alfalfa Meal ” 


Salamanca 


Ravena 


Fayetteville 


Saranac Lake 


Catskill 


Central 


Valley 


Binghamton 


Buffalo 


Ogdensburg 


Geneseo 


Middletown 


Valley Stream 


* These letters indicate, respectively, Guaranteed and Found. 
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ANALYSES OF Samprtes oF Frrepine Srurrs (continued). 


Number. 


4895 


5180 


5310 


4845 


5118 


4961 


Name and address of manufacturer or jobber 
and brand or trade name. 


Atratra Mrats (concluded) 
Kornfalfa Feed Milling Co., 
Kansas City, Mo. 
“Pioneer Alfalfa Meal ” 


Kornfalfa Feed Milling Co., 
Kansas City, Mo. 
“Pioneer Alfalfa Meal ” 


National Feed Co., 
St. Louis, Mo. 
“Pure Alfalfa Meal ” 


Omaha Alfalfa Milling Co., 
Omaha, Neb. 
Alfalfa Meal ” 


M. C. Peters Mill Co., 
Omaha, Neb. 
“ Alfalfa Meal (Lucern)”’ 


M. C. Peters Miil Co., 
Omaha, Neb. 
“ Lucern Pure Ground Alfalfa ” 


Russell Grain Co., 
Kansas City, Mo. 
“Square Deal Alfaifa Meal ” 


8| Valley Center Alfalfa Milling Co., 


Valley Center, Kan. 
“No. 1 Alfalfa Meal ” 


The Van Iderstine Co., 
Long Island City, N. Y. 
“ Darling’s Alfalfa Meal for Poultry ” 


The Otto Weiss Alfalfa Stock Food Co., 
Wichita, Kan. 
“Pure Dustless Alfalfa Meal ” 


D. B. Abrams & Co., 
Gloversville, N. Y. 
“ Alfalfa Meal ” 


Hyde Milling Co., 
Malone, N. Y. 
“ Alfalfa ” 


Where taken. 


Rochester 


Fishkill 


Landing 


Deposit 


Cuba 


Jamestown 


Dunkirk 


Olean 


Buffalo 


L. I. City 


Newburgh 


Gloversville 


Malone 


* These letters indicate, respectively, Guaranteed and Found. 
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COMMENTS ON RESULTS OF INSPECTION 1912-13. 


E. L. BAKER, 


This bulletin contains the results of analyses and microscopical 
examinations of 737 samples of concentrated commercial feeding 
stuffs, representing 479 brands which have been collected by the. 
agents of the Commissioner of Agriculture during the season of 
1912-13. 

Only 9.8 per ct. of these brands are appreciably below guarantee 
so far as protein, fat and fibre are concerned, which is a very satis- 
factory showing and a marked improvement over other years; on 
the other hand, in nearly 25 per ct. of the brands examined, the 
ingredients vary sufficiently from those guaranteed to constitute 
misbranding. 

Some discrepancies are plainly cases of adulteration, while others 
appear to be due to ignorance on the part of the manufacturers con- 
cerning the proper names to use for certain feeding materials. 

A list of feed definitions, adopted by the Association of Feed 
Control Officials was published in the last feeding stuffs bulletin,* 
clearly describing the terms to be used, and circulars containing 


TaBLE I. Numper AND Kinos or Frepine Sturrs ANALYSED, 1912-13. 


Number 
Number Number of brands 
CLASSIFICATION. of brands of samples | appreciably 
sampled. analysed. below 
guarantee. 

Wottonseedemeals), o.cttac =< 2-4 ti sete ners oe 24 34 4 
lbrnscedemenl ssa") -cine nie cic atime Os 12 21 0 
IMaIG SPROUbs rise cysx: ecu ehees ee he Clekewes ee eras 21 25 5 
Dried distillers, orainsa = ace 26 sete eee 22 35 1 
Dried brewers seralns.08. 4. --ee tcc es 14 19 1 
Corn starch by-product with corn bran... 12 23 2 
ominy, teed see. cinme mekeetc-- App oee cc 2 28 0 
@Wompoundedteeds. Ba es. - ee eee 129 224 9 
Molasses feeds (compounded)............ 49 97 11 
Cottonseed feeds (compounded).......... 7 11 3 
Poultry feed (compounded).............. 44 71 4 
‘Animal feeds = ete. ske oe ee; Oe ee ee 35 48 4 
Alfalfa meals maexc oc goo teste tats eae ert Be 20 24 3 
Beetsugar residtes..Ge. ce... she eee 2 3 0 
Wrelassified),  cotl-mr el -snthe «a ee oe 66 74 0 

737 47 


eRoOtals ne. ee Re 479 


*N. Y. Agri. Exp. Station, Bul. No. 351. 
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these definitions were forwarded to feed manufacturers during the 
past year from the State Department of Agriculture. It is hoped 
that in future manufacturers will be able to avoid such inaccuracy 
in the use of terms as has marked many guarantees of ingredients 
in samples analyzed during the past season. 

In Table I are shown the number of brands sampled and analyzed 
during the season of 1912-13, and the number of brands falling con- 
siderably below guarantee. 


CORN STARCH BY-PRODUCT WITH (OR WITHOUT) CORN BRAN. 


The commodities formerly known as “‘ Gluten Feeds ”’ or ‘‘ Gluten 
Meals”’ have been treated in this bulletin under the names “ Corn 
Starch By-product with (or without) Corn Bran,” these names 
having been adopted by the Association of Feed Control Officials. 
The definitions of these terms are given on page 349. 

Investigators of the vegetable proteins and authorities on this 
subject agree that the so-called “ gluten feeds ” and “ gluten meals ” 
contain little, if any, true gluten. It was largely owing to such a 
condition that the Association found it undesirable to attempt to 
define a term which was not truly descriptive of the product to 
which it was applied and, further, which had little if any relation 
thereto. The names ‘‘ Corn Starch By-product with (or without) 
Corn Bran,” were accordingly adopted for these misnomers. 

In this bulletin wherever these terms are used, they should be 
clearly understood as covering the products formerly known as 
“Gluten Feeds” or ‘‘ Gluten Meals.” 


SCREENINGS IN WHEAT OFFALS. 


Complaints have been received at this Station that certain samples 
of wheat bran and wheat middlings have been found to be adulterated 
with screenings. Several samples of these materials were obtained 
by the agents of the Department of Agriculture and forwarded to 
the laboratories of the Experiment Station for examination. For 
the most part these products were found to be pure and unadulterated 
or at worst, to contain only traces of foreign matter, but the prac- 
tice of utilizing screenings from wheat by adding them to the bran 
has become too prevalent to be disregarded. In some cases the 
quantities of screenings found amount to from 40 to 120 pounds to 
the ton. Moreover, many whole seeds are often present and a large 
percentage of them are unaffected by the digestive processes of the 
animal. Many of them will germinate upon reaching the soil, thereby 
scattering obnoxious weeds about the farm. 

In the following table are shown the approximate percentage of 
screenings found in a few samples of wheat bran. 
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Tasip IJ.— APPROXIMATE PERCENTAGE OF SCREENINGS IN WHEAT BRAN. 


Amount Condition 


Sample Manvuracturer’s Name Brand name. of sereen- of 
No. AND ADDRESS. ings found. seeds. 
Per ct. 

4865 | Hennepin Milling Co., Ben Hur, coarse | Over 5. Finely ground. 
Minneapolis, Minn. bran. 

4875 | Roy Nichols, Wheat bran. “ 4.4 | Whole seeds. 
Holcomb, N. Y. 

4898 | Washburn Crosby Co., Pure hard wheat, 5 Finely ground. 
Minneapolis, Minn. coarse bran. 

4904 | Washburn Crosby Co., ¢ SR AGES & g 
Minneapolis, Minn. 

4905 | Washburn Crosby Co., - ae # 5 
Minneapolis, Minn. 

5327 | Washburn Crosby Co., = SAAS e 8 
Minneapolis, Minn. , 

5223 | Hunter-Robinson-Wenz Dreadnought, | reas Mostly whole 
Milling Co., St. Louis, winter bran. seeds. 
Mo. 


BUCKWHEAT BY-PRODUCTS. 


Buckwheat shorts or buckwheat middlings are defined as those 
portions of the buckwheat grains immediately inside of the hulls, 
after separation from the flour. 

These by-products as they appear upon the markets of this State 
are frequently found to contain an admixture of various amounts 
of hulls, which greatly lower the nutritive value of the feed. 

Mixtures of buckwheat middlings and buckwheat hulls, where 
sold as buckwheat middlings, are regarded as misbranded. They are 
also considered misbranded when sold under the name buckwheat 
feed, unless the presence of hulls is plainly stated. 

The term ‘‘ Buckwheat Feed ”’ should be applied only to the entire 
kernel ground to a meal. 

Table IiI gives the analysis price per ton and approximate per- 
centage of hulls in several samples of buckwheat middlings and so- 
called buckwheat feeds. 

The analyses given in this table show little uniformity in the 
composition of buckwheat by-products, the protein varying from 
11.9 per ct. to 37.5 per ct.; fat 1.38 per ct. to 8.5 per ct.; fiber, 5.7 
per ct. to 29.8 per ct. and the amount of hulls 5 per ct. to 66 per ct. 
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Taste ITI].— Anatysis oF BuckwHrat Mippiines AND BucKWHEAT FEEDS AND 
PRIcE PER Ton. 


Price 
Sample} Manuracturer’s NAME Pro- | Fat. | Fiber.| Hulls.| Sold per 
No. AND ADDRESS. tein. as ton 
Per ct.|Per ct.| Per ct.| Per ct. 
382 | ———__—_- 29.63) 8.51] 5.74) 5. | Midd- |$30 00 
lings. 
383 | Bill Bros., 37.50) 3.13) 8.82) 10. s 23 00 
Orleans, N. Y. 
384 | A. S. Rathbun, 27.63} 1.34) 26.47) 30. ¢ 23 00 
Phelps, N. Y. 6 
— | J. H. Strait Milling Co., 18.00} 4.33} 20.56] 36. e 23 00 
Canisteo, N. Y. 
4956 | Hayes & Co., 27.31) 7.61) 9.386) 23. Feed. | 25 00 
Altamont, N. Y. 
4918 | The Birkett Mills, 12.4 | 3.17} 29.85) 66. © 24 00 
Penn Yan, N. Y. 
5220) |Mane Re vente, 11.9 | 3.61) 17.64} 48. ry 20 00 
Killawog, N. Y. 


At the same time it will be noticed that the cost of exceedingly low 
grade products is about the same as of much more valuable materials. 
Pure buckwheat middlings will run well over 30 per ct. of protein 
and should contain only traces of hulls, if any. 


SAND. 


The last two feeding stuffs bulletins* published by this Station, 
contained tables giving the percentages of sand and silica in certain 
feeding stuffs samples. It was found that, almost invariably, those 
samples to which screenings had been added contained sand, vary- 
ing from traces to excessive amounts. 

Grain when it comes from the field contains more or less foreign 
matter, which must be removed before it is ready for milling. This 
is accomplished by blowing or aspirating, and passing the grain 
over screens, which removes the small and imperfect grains, weed 
seeds, chaffy matter and other refuse. This process of screening 
also removes more or less sand and dirt which necessarily accompany 
the grain and unless this gritty material is separated from the screen- 
ings, it will appear later in feeds with which the screenings are com- 
pounded. Straight screenings have been found to contain as high 
as 4 per ct. to 6 per ct. of actual sand. 


#*N, Y. Agri. Exp. Station. Buls. 340 and 251. 
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During the past season all feeding stuffs containing screenings 
as an ingredient have been tested for sand.* The results appear 


in Table IV. 


TaBLeE IV.— PERCENTAGE OF SAND Founp In Frerps CoMpouNDED WITH 


SAMPLE No. 


ila LS 


SCREENINGS. 


SAMPLE No. Sand. 

Per ct. 

AN QO MR  8ca ctnoreds 1.19 
ASS Cars weticsee SHU 
ASSO 2. see rere 43 
AST Eo See 720) 
AS (ee eae .56 
ASS5 fs BARE .29 
ASS Tia es aoa 1.96 
ABO Ror cc Ste, seat e foe 
A900. Lee BEE 1.64 
AOQ2: 275 ee eee OU 
AQQ ARR Sh teids eee 40 
20) SY Pee ae AAS GD 5 oll 
AOA ere eee .A9 
AO Aen See BY 
AOD ae Lee 91 
ADD hae etatee: 2,04 
AOD Outer eae 72.41 
GEN OYSS hee craesteceinag Bet .63 
ANS GY oe Se Lee) 
4965 Bas Jat 1.16 
AOGS eS ee 1.99 
AO 7 OR ete pee .60 
AQTG= sen cee 45 
AQROi tire went 1.02 
AO OU Rete. 188 
AQOD oe we 4.20 
AMOR, PRP Blois one igi 
1 OO) ee a ie ee eos 
OQ Ac eee a mens 1.65 
HOLE Stee Ceo. o 1.97 
HOG see year re .80 
OU ote eeeeceteanteee .80 
OLS: Sate oes Des bZs 
KOLO SR eae. Se .98 


SamMpie No. 


FEEDING STUFFS’ DEFINITIONS. 


Sand. 


—_ 


— et et tt 


woes 


The following feeding stuffs’ definitions are, with the exception of 
a few changes, essentially those adopted by the Association of Feed. 
Control Officials at Columbus, Ohio, in November, 1911: 


*Official method, U. 8. Dept. of Agri., Chem. Bul. 107. 


7 Malt sprouts. 
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Meal is the clean, sound, ground product of the entire grain, cereal 
or seed which it purports to represent; provided that the following 
materials are to be known as meals, qualified by their descriptive 
names, viz.: 


Corn germ meal is chiefly the germ of the corn kernel from which a 
part of the oil has been extracted. 


Iinseed meal is the ground residue, after extraction of a large part 
of the oil, from ground flax seed. 


Cotton seed meal is a product of the cotton seed only, composed 
principally of the kernel, with such portion of the hull as is necessary 
in the manufacture of oil, provided that nothing shall be recognized 
as cottonseed meal that does not conform to the foregoing definition, 
and that does not contain at least thirty-six (86) per ct. of protein. 


Choice cotton seed meal must be finely ground, not necessarily 
bolted, perfectly sound and sweet in odor, yellow, free from excess 
of lint, and must contain at least forty-one (41) per ct. of protein. 


Prime cottonseed meal must be finely ground, not necessarily 
bolted, of sweet odor, reasonably bright in color, yellow, not brown 
or reddish, free from excess of lint and must contain at least thirty- 
eight and six-tenths (38.6) per ct. of protein. 


Good cottonseed meal must be finely ground, not necessarily bolted, 
of sweet odor, reasonably bright in color and must contain at least 
thirty-six (36) per ct. of protein. 


Hominy meal, hominy feed or hominy chop is a mixture of the bran 
coating, the germ and a part of the starchy portion of the corn 
kernel. 


Corn feed meal is the siftings obtamed in the manufacture of 
cracked corn and table meal made from the whole grain. 


Grits are the hard flinty portions of Indian corn without hulls and 
germ. 


Corn bran is the outer coating of the corn kernel. 


Corn starch by-product with corn bran is that portion of commercial 
shelled corn that remains after the separation of the larger part 
of the starch, and the germ by the processes employed in the manu- 
facture of corn starch and glucose. It may or may not contain corn 
solubles. | 


Corn starch by-product without corn bran is that portion of com- 
mercial shelled corn that remains after the separation of the larger 
part of the starch, the germ and the bran by the processes employed 
in the manufacture of corn starch and glucose. It may or may 
not contain corn solubles. 
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Wheat bran is the coarse outer coatings of the wheat berry. 


Wheat shorts or standard wheat middlings are the fine particles of 
the outer and inner bran separated from bran and white middlings. 


Wheat mixed feed is a mixture of the products other than the flour 
from the milling of the wheat berry. 


Red dog is a low grade wheat flour containing the finer particles 
of bran. 


Oat groats are the kernels of the oat berry with the hulls removed. 


Oat shorts are the covering of the oat grain lying immediately 
inside the hull. These make a fuzzy material carrying with it con- 
siderable portions of the fine floury part of the groat obtained in 
the milling of rolled oats. 


Oat middlings are the floury portion of the groat obtained in the 
milling of rolled oats. 


Oat clippings are the hairs, oat dust, ends of oats and light oats 
separated from the oat kernel by the clipping process. 


Clipped oat refuse is the resultant by-product obtained in the 
manufacture of clipped oats. It may contain light, chaffy material 
broken from the ends of the hulls, empty hulls, hght immature oats 
and dust. It must not contain an excessive amount of oat hulls. 


Oat hulls are the outer chaffy coverings of the oat grain. 
Rice hulls are the outer chaffy coverings of the rice grain. 
Rice bran is the cuticle beneath the hull. 


Rice polish is the finely powdered material obtained by polishing 
the kernel. 


Flax plant by-product is that portion of the flax plant remaining 
after the separation of the seed, the bast fibre and portions of the 
shives; and consists of flax shives, flax pods, broken and immature 
flax seeds and the cortical tissue of the stem. 


Buckwheat shorts or buckwheat middlings are those portions of the 
buckwheat grains immediately inside of the hulls after separation. 
from the flour. 


Blood meal is ground dried blood. 


Meat scrap and meat meal are the ground residues from animal 
tissue, practically exclusive of hoof and bone. If they contain any 
considerable amount of bone, they must be designated meat and bone 
scrap, or meat and bone meal. If they bear a name descriptive of 
their kind, composition or origin, they must correspond thereto. 
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Cracklings are the residue after partially extracting the fats and 
oils from animal tissue. If they bear a name descriptive: of their 
kind, composition or origin, they must correspond thereto. 


Digester tankage is the residue from animal tissue practically exclu- 
sive of hoof and horn, specially prepared for feeding purposes jby 
tanking under live steam, drying under high heat and suitable grind- 
ing. If it contains any considerable amount of bone, it must be 
designated digester meat and bone tankage. 


Distillers’ dried grains are the dried residue from cereals obtained 
in the manufacture of alcohol and distilled liquors. 


Brewers’ dried grains are the properly dried residue from cereals, 
mostly barley, obtained in the manufacture of beer. 


Malt sprouts are the sprouts of the barley grain. If the sprouts are 
derived from any other malted cereal the source must be designated. 


Alfalfa meal is the entire alfalfa hay ground and does not contain 
an admixture of ground alfalfa straw or other foreign materials. 


Chop is a ground or chop feed composed of one or more different 
cereals. If it bears a name descriptive of the kind of cereals, it must 
be made exclusively of the entire grains of those cereals. 


Screenings are the smaller imperfect grains, weed seeds and other 
foreign materials separated in cleaning the grain. 
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PROVISIONS OF THE AGRICULTURAL LAW RELATING 
TO THE SALE AND ANALYSIS OF CONCENTRATED 
COMMERCIAL FEEDING STUFFS. 


ARTICLE VII.* 


SALE AND ANALYSIS OF CONCENTRATED COMMERCIAL FEEDING 


STUFFS. 
Section 160. Term ‘“ concentrated commercial feeding stuffs” de- 
fined. 
161. Statements to be attached to packages; contents, 
analysis. 


162. Statements to be filed with commissioner of agriculture; 
to be accompanied by sample and affidavit when re- 
quested. 

163. License fee. 

164. Commissioner of agriculture to take samples for analy- 
sis; analysis to be made by director of experiment 
station. 

165. Sale of adulturated meal or ground grains. 


§ 160. Term “concentrated commercial feeding stuffs” defined. 
— The term “ concentrated commercial feeding stuffs’ as used in 
this article, shall include linseed meals, cotton seed meals, pea meals, 
bean meals, peanut meals, cocoanut meals, gluten meals, gluten 
feeds, maize feeds, starch feeds, sugar feeds, dried distillers’ grains, 
dried brewers’ grains, malt sprouts, except as hereinafter provided, 
hominy feeds, cerealine feeds, rice meals, dried beet refuse, oat feeds, 
corn and oat chops, corn and cob meal, ground beef or fish scraps, 
meat meals, meat and bone meals mixed, dried blood, mixed feeds, 
clover meals, alfalfa feeds and meals, compounded feeds, condimental 
stock and poultry foods, proprietary or trade-marked stock and 

poultry foods, and all other materials of 

Exceptions. similar nature; but shall not include hays 

and straws, the whole seeds nor the un- 

mixed meals made directly from the entire grains of wheat, 
rye, barley, oats, corn, buckwheat and broom corn, neither shail 
it include wheat, rye and buckwheat brans or middlings, not 
mixed with other substances, but sold separately, as distinct 
articles of commerce, nor pure grains ground together, nor corn 
meal and wheat bran mixed together, when sold as such by the manu- 
facturer at retail, nor wheat bran and middlings mixed together not 
mixed with any other substances and known in the trade as ‘‘ mixed 


*Laws of 1909, Chapter 9, Article 7 (Chapter 1 of the Consolidated Laws). 
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feed,’’ nor ground or cracked bone not mixed with any other sub- 
stance, nor shall it include poultry foods consisting of whole or whole 
and cracked grains and grit mixed together when all the ingredients 
may be identified by the naked eye. (As amended by chapter 436 of 
the Laws of 1910 and chapter 277 of the Laws of 1912.) 

§ 161. Statements to be attached to packages; contents; analysis. 
— No manufacturer, firm, association, corporation or person shall 
sell, offer or expose for sale or for distribution in this state, any con- 
centrated commercial feeding stuffs used for feeding live stock unless 
such concentrated commercial feeding stuffs shall be accompanied 
by or shall have affixed to each and every package in a conspicuous 
place on the outside thereof, a plainly printed statement which shall 
certify as follows: 

1. The net weight of the contents of the package, except in the 
case of malt sprouts sold in packages containing uneven weights. 

2. The name, brand or trade mark. 

3. The name and principal address of the manufacturer or person 
responsible for the placing of the commodity upon the market. 

4. Its composition expressed in the following terms: 

a. The minimum per centum of crude protein. 

b. The minimum per centum of crude fat. 

ce. The maximum per centum of crude fiber, provided that the 
per centum of crude fiber may be omitted if it does not 
exceed five per centum. 

d. If a compounded feed, the name of each ingredient con- 
tained therein. 

e. If artificially colored, the name of the material used for 
such purpose. 

If any such concentrated commercial feeding stuffs be sold, offered 
or exposed for sale in bulk, such printed statement shall accompany 

every car or lot. Any such feeding stuffs 

Bulk goods. purchased in bulk and later sacked or 
bagged for purposes of sale shall have tags 

attached giving the information as provided herein before being sold, 
offered or exposed for sale. Whenever any feeding stuff is sold at 
retail in bulk or in packages belonging to the purchaser, the seller 
upon request of the purchaser shall furnish the said purchaser the 
information contained in the certified statement provided herein. 
That portion of the statement required by 

Guaranteed analysis. this section relating to the quality of feeding 
; stuffs shall be known and recognized as the 

guaranteed analysis. (As amended by chapter 317 of the Laws of 1909 
and by chapter 314 of the Laws of 1911.) 

§ 162. Statements to be filed with commissioner of agriculture; 
to be accompanied by sample and affidavit when requested.—Before 
any manufacturer, firm, association, corporation or person shall sell, 
offer or expose for sale in this state any concentrated commercial 
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feeding stuffs, he or they shall, for each and every brand of concen- 
trated commercial feeding stuff, file annually prior to January first 
of the calendar year in which such commodity is to be sold, offered 
or exposed for sale with the commissioner of agriculture a certified 
copy of the statement, with the exception of the net weight of the 
contents of the package, specified in secticn one hundred and sixty- 
one, said certified copy to be accompanied, when the said commis- 
sioner shall so request, by a sealed glass jar or bottle containing at 
least one pound of the feeding stuff to be sold or offered for sale, and 
the company or person furnishing said sample shall thereupon make 
affidavit that said sample corresponds to the feeding stuff which it 
represents, in the per centum of crude protein, crude fat, crude fiber, 
name of each ingredient contained therein, if a compounded feed, and 
the name of any artificial coloring material used. (As amended by 
chapter 317 of the Laws of 1909 and by chapter 314 of the Laws of 1911.) 
§ 163. License fee.— Every manufacturer, importer, agent or 
seller of any concentrated commercial feeding stuffs, shall pay annu- 
ally prior to January first of the calendar year in which such com- 
modity is to be sold, offered or exposed for sale to the treasurer of 
the state of New York a license fee of twenty-five dollars for each and 
every brand to be sold or offered or exposed for sale. Whenever a 
manufacturer, importer, agent or seller of any concentrated commer- 
cial feeding stuffs desires at any time to sell such material and has not 
complied with the requirements of the statute he shall before selling, 
offering or exposing the same for sale, comply with the requirements 
as herein provided. Said treasurer shall in each case at once certify 
to the commissioner of agriculture the pay- 
Certificate of ment of such license fee. Each manufac- 
commissioner. turer, importer or person who has complied 
with the provisions of this article shall be 
entitled to receive a certificate from the commissioner of agriculture 
setting forth said facts. Such certificate shall expire on the thirty- 
first day of December of the calendar year in which it was issued, but 
no such certificate shall be issued for the sale of a brand of concen- 
trated commercial feeding stuff under a brand or trade name which 
is misleading or deceptive or which tends to mislead or deceive as to 
the constituents or materials of which it is composed. Any such 
certificate so issued may be cancelled by 
Cancellation of. the commissioner of agriculture when it 
is shown that any statement upon which it 
was issued is false or misleading. Whenever the manufacturer, im~ 
porter or shipper of concentrated commercial feeding stuffs shall have ~ 
filed the statement required by section one hundred and sixty-one of 
this article and paid the license fee as prescribed in this section, no 
agent or seller of such manufacturer, importer or shipper shall be 
required to file such statement or pay such fee. (As amended by 
chapter 317 of the Laws of 1909.) 
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§ 164. Commissioner of agriculture to take samples for analysis; 
analysis to be made by director of experiment station—The com- 
missioner of agriculture shall at least once in each year transmit 
to the New York agricultural experiment station for analysis at. 
least one sample to be taken in the manner hereinafter prescribed, 
of the different concentrated commercial feeding stuffs sold or 
offered for sale under the provisions of this article. The said com- 
missioner of agriculture or his duly authorized representative in 
taking samples shall take them in duplicate in the presence of at 

least one witness, and in the presence of 
Taking of such witness shall seal such samples and 
samples. shall at the time of taking tender, and if 
accepted, deliver to the person apparently 
in charge one of such samples; the other sample the commissioner 
of agriculture shall cause to be analyzed. The director of said 
experiment station shall continue to analyze or cause to be analyzed 
such samples of concentrated commercial feeding stuffs taken under 
the provisions of this article as shall be submitted to him for that 
purpose by the commissioner of agriculture and shall report such 
analyses to the commissioner of agriculture, and for this purpose 
the New York agricultural experiment station may continue to 
employ chemists and incur such expenses 
Analysis of. as may be necessary to comply with the 
requirements of this article. The result 
of the analysis of the sample or samples so procured, together with 
such additional information as circum- 
Publication. stances advise, shall be published in re- 

ports or bulletins from time to time. 

§ 165. Sale of adulterated meal or ground grains.— No person 
shall adulterate any kind of meal or ground grain or other cattle 
food with milling or manufacturing offals, or any substance what- 
ever, for the purpose of sale, unless the true composition, mixture 
or adulteration thereof is plainly marked or indicated upon the 
package containing the same or in which it is offered for sale: no 
person shall sell or offer for sale any meal or ground grain or other 
cattle food which has been so adulterated unless the true com- 
position, mixture or adulteration is plainly marked or indicated 
upon the package containing the same, or in which it is offered for 
sale. (As amended by chapter 317 of the Laws of 1909.) 


PENALTIES. 
Section 52 of the Agricultural Law relates to penalties and is as 
follows: 


§ 52. Penalties.— Every person violating any of the provisions 
of this chapter, shall forfeit to the people of the state of New York 
the sum of not less than fifty dollars nor more than one hundred 
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dollars for the first violation and not less than one hundred dollars 
nor more than two hundred dollars for the second and each sub- 
sequent violation. When such violation consists of the manufacture 
or production of any prohibited article, each day during which or any 
part of which such manufacture or production is carried on or con- 
tinued, shall be deemed a separate violation. When the violation 
consists of the sale, or the offering or exposing for sale or exchange 
of any prohibited article or substance, the sale of each one of several 
packages shall constitute a separate violation, and each day on 
which any such article or substance is offered or exposed for sale 
or exchange shall constitute a separate violation. When the use 
of any such article or substance is prohibited, each day during 
which or any part of which said article or substance is so used or 
furnished for use, shall constitute a separate violation, and the fur- 
nishing of the same for use to each person to whom the same may be 
furnished shall constitute a separate violation. Whoever by him- 
self or another violates any of the provisions of articles three, four, 
six, eight and nine or sections three hundred fourteen and three 
hundred fifteen of this chapter or of sections one hundred six, one 
hundred seven and one hundred eight of this chapter shall be guilty 
of a misdemeanor, and upon conviction shall be punished by a fine 
of not less than fifty dollars, nor more than two hundred dollars, 
or by imprisonment of not less than one month nor more than six 
months or by both such fine and imprisonment, for the first offense; 
and by six months’ imprisonment for the second offense. 


REPORT OF ANALYSES OF SAMPLES OF COM- 
MERCIAL FERTILIZERS COLLECTED BY THE 
COMMISSIONER OF AGRICULTURE DURING 
1913.* 


There are presented in this bulletin the analyses t of samples of 
fertilizers collected by the Commissioner of Agriculture during 
1913, and transmitted by him for analysis to the Director of the 
New York Agricultural Experiment Station, in accordance with 
the provisions of Article 9 of the Agricultural Law. These an- 
alyses and the accompanying information are published by said 
Director in accordance with the provisions of Section 224 of said 
Law. 

Smce many requests have been received for such data, it has 
. been deemed best to give figures showing the current values of 
fertilizer ingredients, with an illustration of the method of apply- 
ing these figures in determining the approximate commercial val- 
uation of the different brands. 


TRADE-VALUES OF PLANT-FOOD ELEMENTS IN RAW MATERIALS AND 
CHEMICALS. 


The trade-values in the following schedule have been agreed 
upon by the Experiment Stations of Massachusetts, Rhode Island, 
Connecticut, New York, New Jersey and Vermont, as a result of 
study of the prices actually prevailing in the large markets of these 
states. 

These trade-values represent, as nearly as can be estimated, 
the average prices at which, during the six months preceding March, 
the respective ingredients, in the form of unmixed raw materials, 


* Reprint of Bulletin No. 371, December, 1913. 


+The analyses herewith published are made in charge of the Chemical Depart- 
ment of the Station, the immediate oversight of the work being assigned to E. L. 
Baker, Associate Chemist. 
[607] 
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could be bought at retail for cash in our large markets. These 
prices also correspond (except in case of available phosphoric acid) 
to the average wholesale prices for the six months preceding March, 
plus about 20 per ct., in case of goods for which there are wholesale 
quotations. 


TRADE-VALUES OF PLANT-FOOD ELEMENTS IN RAW MATERIALS AND CHEMICALS. 


1912. 
Cts. per 
pound 
INitrapenanammonin Salts. , 0. it0sceautbaecnbite bee ences alte ie ae ee 18% 
TAM ItTATES Ane eek Lie cee eee ee et eee 184 
Organic nitrogen in dry and fine-ground fish, meat and blood.............. 20 
in fine-ground bone, tankage and mixed fertilizers........ 19 
i in coarse bone and tankage i piel cree a Ot oh aS MMi 15 
& in castor pomace and cottonseed meal................... 20 
Phosphoriesseid, water-soluble ».. <3 .. saat cae hee eek sae eee ees 3 
a Citrate-soluble\(reverted) =. 2 ae ee oe eee ee 4 
§ in fine-ground fish, bone and tankage.................... 4 
e in cottonseed meal and castor-pomace................... 4 
@ in coarse fish, bone, tankage and ashes.................. 33 
¢ in mixed fertilizers, insoluble in ammonium citrate or water. 2 
Potash as high-grade sulphate, in forms free from muriates (chlorides), in 
ASHES MECC.» Meet. cee eRe Rae ee ee TEE ee 5t 
5 MIMI TNUMATEL Lyk ALE s GIs Eee SS ake cA e aD: eee tes eee 4i 
“in castor pomace and cottonseed meal. ...............00-eeeeeeee 5 


VALUATION AND COST OF FERTILIZERS. 


The total cost (to the farmer) of a ton of commercial fertilizer 
may be regarded as consisting of the following elements: (1) Re- 
tail cash cost, in the market, of unmixed trade materials; (2) cost 
of mixing; (3) cost of transportation; (4) storage, commissions 
to agents and dealers, selling on long credit, bad debts, etc. While 
the total cost of a fertilizer is made up of several different elements, 
a commercial valuation includes only the first of the elements enter- 
ing into the total cost, that is, the retail cash cost in the market of 
unmixed raw materials. 


VALUATION AND AGRICULTURAL VALUE. 


The agricultural value of a fertilizer depends upon its crop- 
producing power. A commercial valuation does not necessarily 
have any relation to crop-producing value on a given farm. For 
a particular soil and crop, a fertilizer of comparatively low com- 
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mercial valuation may have a higher agricultural value; while, for 
another crop on the same soil, or the same crop on another soil, 
the reverse might be true. 


Rue FoR CaLcuLatinc APPROXIMATE COMMERCIAL VALUATION OF MIxED FeErR- 
TILIZERS ON Basis OF TRADE-VALUES FoR 1913. 


Multiply the percentage of nitrogen by 3.8. 

Multiply the percentage of available phosphoric acid by 0.9. 

Multiply the percentage of insoluble phosphoric acid (total minus available) by 0.4. 
Multiply the percentage of potash by 1.0. 


The sum of these 4 products will be the commercial valuation 
per ton on the basis taken. 

Illustration. The table of analyses shows a certain fertilizer to 
have the following composition: Nitrogen 2.52 per ct.; available 
phosphoric acid 6.31 per ct.; insoluble phosphoric acid .89 per ct.; 
potash 6.64 per ct. According to this method of valuation, the 
computation would be as follows: 


INICIO ES NE et id 3, Rte Enter PI) GRE IRE SRC ec oe notes On Se 2.52 x 3.8 $9.58 
Aveilablespnospnorlcracideas names secemia eileen nk 6.31 x 0.9 5.70 
fneoleble phosphoric'acidy +... . , SSR Oe Pee ee ee 0.89 x 0.4 0.36 
LETESLS CRA i, ie a aOR RTO Py an ie 6.64x 1.0 6.64 

$22.28 


This rule assumes all the nitrogen to be organic and all the pot- 
ash to be in the form of sulphate. If a considerable portion of 
nitrogen exists in the fertilizer as nitrate of soda or as sulphate of 
ammonia, and potash is present as muriate, the results are some- 
what less. 

Farmers should be warned against judging fertilizers by their 
valuations. A fertilizer, the cost of which comes chiefly from the 
phosphoric acid present, would value much lower commercially 
than a fertilizer with a high percentage of nitrogen, and yet the 
former might be the more profitable one for a given farmer to 
purchase. 


39 
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ANALYSES OF SAMPLES OF FERTILIZERS 


Name anp AppREss oF Manu- 
_FACTURER OR JOBBER. 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Brand or trade name. 


Acme Fertilizer No. 2 


Acme Potato and Garden 


Manure 


Acme Special Potato and 


Truck 
Bone Meal 


Bradley’s Alkaline Phos- 


phate and Potash 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Bradley’s Bay State 


Bradley’s B. D. Guano 
Bradley’s B. D. Guano 


Bradley’s Bean & Potato 


Phosphate 


Bradley’s Big Crop 


Bradley’s Circle Phos- 


phate 


Bradley’s Excelsior Fish 


and Potash 


Bradley’s Greyhound Fer- 


tilizer 


Bradley’s Greyhound Fer- 


tilizer 


Bradley’s Half Century 


Fertilizer 


Bradley’s King Philip 


Bradley’s Magic Phos- 


phate 


| 


} 


Locality where 
sample was taken. 


Chateaugay 


Little Neck 


Laurel 


Glens Falls 


Cobleskill 


Schuylerville 


Harrisville 


Skaneateles 


Elma 


Nichols 


Skaneateles 


Centre Moriches 


Cincinnatus 


Calverton 


Stephentown 


| Brewster 


IMoraviatscecceeie 


Num- 
ber. 


New Yorx AaricutturaL Experiment StatIon. 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
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Pounps IN 100 Pounps or FERTILIZER. 
| PHOSPHORIC ACID. 
Nitrogen. Potash. 
Available. Total. 
4.94 8. 9. ae 
4.53 8.55 9.83 5.24 
3.29 ihe 8. ifs 
3.58 7.18 8.52 (Be 
3.29 8. 9. Lhe 
3.26 8.76 9.46 TAZ 
1.65 ——— 1133 78° a 
1.98 —— 20.69 
——— 10. iL 2. 
——— 11.01 12.05 1.90 
1.65 5. 6. 10. 
1.79 5). Sil 6.15 10.44 
.82 8. 9. 4. 
1.03 8.23 9.09 4.38 
.82 8. 9. 4. 
.92 8.12 9.34 3.82 
.82 8. 9. 4. 
1.00 7.78 9.09 4.22 
— 8. 9. 5 
— 8.33 8.83 5.42 
— —— 10. a0 8. 
— 10.72 11.44 8.08 
2.47 4. oe 4. 
2.65 4.89 6.15 4.98 
3.29 6. 72 10. 
3.28 6.59 7.93 10.66 
3.29 6. 7, 10. 
3a3 6.81 7.91 10.02 
2.06 8. 9. 3. 
2.13 8.21 9.89 2.98 
1.08 8. 9. 2 
1.16 8.90 10.16 2.82 
—- 12. 13. 5: 
—_—— 12.01 12.84 4.98 
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ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND AppREss OF MANU- 
FACTURER OR JOBBER. 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Brand or trade name. 


Bradley’s Maize Producer 


Bradley’s New Method 


Fertilizer 


Bradley’s New Rival Fer- 


tilizer 


Bradley’s Niagara Phos- 


phate 


Bradley’s Patent Super 


Phosphate 


Bradley’s Potato and 


Truck Grower 


Bradley’s Potato & Veg- 


etable Manure 


Bradley’s Potato & Veg- 


etable Manure 


Bradley’s Potato Fertil- 


izer 

Bradley’s Retriever Ma- 
nure 

Bradley’s Soluble Dis- 
solved Phosphate 

Bradley’s Superior Com- 
pound 

Bradley’s Tobacco Ma- 
nure 


Bradley’s Unicorn 


Bradley's Weymouth 


Staple Phosphate 


Canner’s Pea & Bean 
Special Fertilizer 


Clark’s Cove King Philip 


Alkaline Guano 


Locality where 


sample was taken. 


Ellenburg Depot 


Schuylerville 


Afton 


Skaneateles 


Skaneateles 


Amsterdam 


Eagle Bridge 


Sherburne 


Amsterdam 


Harrisville 


Newark Valley 


Schuylerville 


Elmira 


Skaneateles 


Skaneateles 


Collins 


Orchard Park 


Num- 


ber. 


New Yorx AaricutturaL Experiment Sration. 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
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Pounps 1n 100 Pounps or FrErriuizer. 
PHOSPHORIC ACID. 
Nitrogen. Potash. 
Available. Total. 

2.06 8. 9. 6. 
7321153 UB 9.08 6.70 
.82 8. 9. Die 

.96 8.34 9.56 2.34 
13 6. Ue 5. 
17, 6.72 8.42 5.16 

.82 Ce 8. ile 

.97 Cote 9.49 1.40 
2.06 8. 9. 1.50 
2.07 8.64 10.26 1.94 
1.65 8. 9. 10. 
1.64 8.70 9.78 9.49 
3.29 8. 9. Ue 
3.29 8.66 9.76 7.34 
3.29 8. 9. Ue 
3.30 8.43 9.85 7.04 
2.06 8. 9. 3. 
1.94 8.58 9.90 3.07 
2.47 6. Ue ae 
2.46 6.66 Weil 6. 

a 14. 15. ——— 
—— 13.91 14.31 — 

.82 9. 10. wie 

.97 9.18 10.16 7.56 
4.53 3. 4. 5.50 
3.80 3.99 4.97 5.54 
1.65 8. 9. Phe 
1.68 7.67 9.14 2.70 
1.65 8. 9. 10. 
Lee 7.64 9.36 10.50 

82 ies 8. : 

94 7.64 8.66 8.83 
1.03 8. 9. , 
1.01 7.05 8.80 2.36 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NaME AND ADDRESS OF Manu- 
FACTURER OR JOBBER. 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem.| 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Brand or trade name. 


Clark’s Cove Potato «& 


Hop Grower 


Crocker’s Ammoniated 
Superphosphate 


Crocker’s Cabbage & Po- 


tato Manure 


Crocker’s Century Fer- 
tilizer 
Crocker’s Colonial Fer- 


tilizer 


Crocker’s Complete Ma- 


nure 


Crocker’s Dissolved Phos-| 


phate & Potash 


Crocker’s Double Strength 


Manure 

Crocker’s General Crop) 
Fertilizer 

Crocker’s Globe Phos-| 
phate 


Crocker’s Grain Grower 


Crocker’s Harvest Jewel 


Fertilizer 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Crocker’s High Grade Po- 
tato Fertilizer 


Crocker’s High Grade 
Special Fertilizer 


Crocker’s Nobsque Guano 


Crocker’s Paragon Phos- 


phate 


Crocker’s Rainbow Phos- 


phate 


| 


Locality where 
sample was taken. 


Spring Valley 


Truxton 


Lewiston 


Truxton 


Canastota 


East Aurora 


Cherry Valley 


Cortland 


East Aurora 


East Aurora 


Linwood 


Truxton 


Sterling 


Gasport 


Sharon Springs 


Cobleskill 


Sharon Springs 


New York AGRICULTURAL EXPERIMENT STATION. 


COLLECTED IN NEW YORK STATE IN 19138. 


Number. 


4551 
3934 
4305 
3932 
4357 
3262 
3327 
3942 
3259 
3260 
4467 
3933 
3732 
3801 
3339 
3314 


3336 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
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Pounps 1n 100 Pounps or FERTILIZER. 

PHOSPHORIC ACID. 
Nitrogen. Potash. 
Available. Total. 

.82 8. 9. 4. 
1.06 8.50 9.28 4.36 
2.47 9. LOOP Ze 
2.64 9.34 10.66 2.70 
2.47 8. 9. 6. 
2.43 7.66 9.30 6.40 
1.65 On 6. 10. 
1.67 8.12 8.82 10.40 
2.47 6. Te 10. 
2.26 Th Ml 8.35 10.32 

.82 8. 9. 4, 

.98 8.15 8.95 3.92 

— 10. iil 2 
——~ 10.99 11.63 Doe 
3.29 8. 9. 10. 

3.03 8.67 9.59 9.74 
.82 The 8. ile 
.88 7.45 8.63 1.46 
a 10. Aft 8. 
— 9.37 9.69 8.06 
1.65 10. lithe 4. 
iL es 8.95 10.34 4.58 
1.65 8. 9. 28 
1.84 8.70 9.54 2.46 
3.29 6. th: 10. 
3.30 6.74 7.66 10.42 
1.65 8. 9. 4. 
1.79 8.20 9.16 3.63 
1.03 8. 9. 2. 
1.15 8.66 10.14 2.64 
——— 12. 13. ye 
—_— AL are ¢ 12.38 4.81 
2.06 8. 9. 3. 
2.03 8.96 10.54 3.14 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND AppRESS OF MANU- 
FACTURER OR JOBBER. 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Brand or trade name. 


Crocker’s Root and Vine 


Crocker’s Special Potato 


Manure 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Crocker’s Universal Grain 
Grower 


Crocker’s Wheat and Corn 


Fertilizer 


Darling’s Blood, Bone and| 


Potash 


Darling’s Long Island “‘A”’ 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Dry Ground Fish 


East India Black Hawk 


Fertilizer 


Locality where 


sample was taken. 


Caledonia 


Cobleskill 


East Aurora 


Cobleskill 


Laurel 


Bridgehampton 


Calverton 


Cortland 


East India Corn King 


East India Economizer 


Phosphate 


East India Farm Favorite 


East India Fish and Pot- 


ash 


East India Fruit Grower’s 


Friend 


East India Garden and 


Farm Manure 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York _ 


East India Hawkeye Fer- 
tilizer 


East India Hustler Phos- 


phate 


East India 
Compound 


Improved 


Deposit 


Poughkeepsie 


Deposit 


East Marion 


Cortland 


New Hyde Park 


Cairo 


Mapleton 


Deposit 


New York AGricutturaL Experiment Station. 


COLLECTED IN NEW YORK STATE IN 1913. 
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Pounps 1N 100 Pounps oF FERTILIZER. 


PHOSPHORIC ACID. 
Number. 
Nitrogen. 

Available. Total. 

3958 Guaranteed .82 9. 10. 
Found 1.00 8.96 9.76 

3315 Guaranteed 3.29 8. 9. 
Found Bi! 8.62 9.94 

3254 Guaranteed .82 8. 9. 
Found .88 8.38 10.32 

SSI Guaranteed 2.06 8. 9. 
Found 2.05 8.82 10.62 

4161 Guaranteed Alsaleli tc 8. 
Found 4.03 (eso 8.89 

4194 | Guaranteed 3020s Em Si: 9. 
Found 3.28 8.56 9.96 

4169 Guaranteed 8.23 —_ 6. 
Found 8.93 so 7.56 

3938 Guaranteed 2.47 9. 10. 
Found Dil, 9.25 10.59 

4115 Guaranteed Ad, 8. 9. 
Found Dye Xe 9.01 10.65 

3882 Guaranteed .82 8. 9. 
Found 1.02 8.06 9.76 

4118 Guaranteed oo 10. ale 
Found —— 10.33 10.73 

4178 Guaranteed 2.47 4, on 
Found Pew 4.90 6.22 

3940 Guaranteed .82 9. 10. 
Found .94 9.12 10.66 

3592 Guaranteed 3.29 8. 9. 
Found 3.37 8.54 9.78 

3891 Guaranteed .82 The 9. 
Found 1.06 | 7.37 8.71 

4433 Guaranteed .82 | 9. 10. 
Found 87 10.26 20 

4117 Guaranteed 1.65 a 6. 
Found 1.86 5.70 6.18 


Potash. 


bo 1) => 
ao i) =r) 


MINE] SINT] cub | C000] HN] AQ] wr 
= bo 
) —) 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND AppRESsS OF MANU- 
FACTURER OF JOBBER. 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Brand or trade name. 


East India Mayflower 


East India Monarch Phos- 


phate 


East India Pilgrim Ferti- 


lizer 


East India Potato Manure 


East India Roanoke Phos- 


phate 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


East India 
Guano 


Sea Fowl 


East India 10% Vegetable 


and Potato 


East India Tiger Brand 


East India Vegetable, 
Vine & Potato Manure 


East India Victor Special 


Fine Ground Bone 


Fine Ground Bone 


14% Acid Phosphate 


Genuine German Kainit 


Grass and Lawn Top 
Dressing 
Great Eastern Garden 
Special 


Great Eastern General 


Locality where 
sample was taken. 


Kirkwood 


Kirkwood 


Binghamton 


Cairo 


Southampton 


Cazenovia 


Fulton 


Cazenovia 


Binghamton 


Deposit 
East Aurora 
| Collins 
| Cortland 
: Brewster 


| Locust Valley 


| Delanson 


Num- 
ber. 


New York AgricutturaL ExprRIMENT STATION. 619 
COLLECTED IN NEW YORK STATE IN 1913. 
Pounps 1n 100 Pounps or FERTILIZER. 
PHOSPHORIC ACID. 
Number. 
Nitrogen. Potash. 
Available. Total. 
4668 Guaranteed 1.65 8. 9. Dee 
Found eval 8.35 9.80 263. 
4667 Guaranteed _ 12}. ee 5. 
Found a 1e2T 12.83 Sy by. 
4131 Guaranteed .82 8. 9. 4. 
Found 91 8.47 9.75 4.48 
3892 Guaranteed 3.29 6. es 10. 
Found 3.46 OC ee 8.11 10.90 
4189 Guaranteed 1.03 8. 9. De 
Found 135 8.68 10.08 2.14 
4658 Guaranteed 2.06 8. 9. 1.50 
Found 1.97 8.19 10.038 1.86 
4223 Guaranteed 1.65 8. 9. 10. 
Found 1.82 8.09 9.73 10.23 
4657 Guaranteed 1 6. : on 
Found 1.41 6.63 8.57 es 
4130 Guaranteed Qe 6. le 10. 
Found Ploy 6.74 8.60 10.58 
4116 Guaranteed 3.29 8. 9. 10. 
Found 3.59 8.46 9.32 11.22 
3253 Guaranteed 2eAl, —_—— 22.88 ee 
Found 2.55 a 26.03 _ 
3358 Guaranteed 2.47 a: 22.88 — 
Found 2.94 a 23). 04 a 
3465 Guaranteed ——- 14. 1155. -- 
Found —-- 13.36 13.88 a 
3939 Guaranteed ———_ ——— 12h 
Found —. —_—— ———. 12.54 
3858 Guaranteed 3.91 5. 6. aye 
Found 4.08 onde GAZ 2.56 
3565 Guaranteed 3.29 8. 9. . 
Found 3.40 8.39 9.71 7.24 
3345 Guaranteed .82 8. 9. 4. 
Found 91 8.84 9.96 4.40 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


Name anp Appress oF MANuv- 
FACTURER OR JOBBER. 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Brand or trade name. 


Great Eastern New York 


Potato Special 


Great Eastern Northern 


Corn Special 


Great Eastern Peerless 


Potato Manure 


Great Eastern Schodack 


Special 
Great Eastern Soluble 


Bone and Potash 


Great Eastern Unam- 
moniated Wheat Special 


Great Eastern Vegetable, 


Vine and Tobacco Fer- 
tilizer 


Ground Tankage 9-20 
Ground Tankage 6-30 


High Grade Celery, Onion 


and Truck Manure 


High Grade Dried Blood 
High Grade Ground Bone 
High Grade Ground Bone 


High Grade Potash Com- 


pound 


High Grade Sulphate of 


Potash 


Lazaretto “‘ AA” Super- 


phosphate 


Lazaretto Dissolved Phos- 


phate 


dangle Web Eee we 
Afton 4368 
Jamestown 4281 
Delanson 3344 
Hillsdale 3887 
Sherburne 4122 
Sherburne 4123 
Schuylers Lake 4212 
Southampton 4190 
Tarrytown 3877 
York | 4042 
Brockport | S464 
East Aurora 3202 
Hamburg 3384 
Chili 3484 
Cortland ~ 3041 
Webster ~ 4004 
“Webster ~ 4001 


New York AGricutturRaAL ExprerRIMENT STarTIon. 621 
COLLECTED IN NEW YORK STATE IN 1913. 
Pounps 1N 100 Pounps or Frerriuizer. 
PHOSPHORIC ACID. 
Number. 
Nitrogen. Potash. 
Available. Total. 
4368 Guaranteed 1.85 ie 8. 10. 
Found 1.86 8.25 9.13 10.10 
4281 Guaranteed 2.47 9. 10. 2 
Found 2.47 8.16 9.42 2.85 
3344 Guaranteed 1.03 Ue 8. 10. 
Found 1.14 Thay; 8.33 10.08 
3887 Guaranteed .82 9. 10. Ue 
; Found .97 9.07 10.59 6.37 
4122 Guaranteed a 11. WP, ee 
Found — 12.05 13.07 2.16 
4123 Guaranteed — iy 13) ae 
Found —— 12.65 13.87 ——— 
4212 Guaranteed 2.06 8. 9. on 
Found Zale 8.40 9.70 3.30 
4190 Guaranteed CA ——. 9.15 = 
Found 7.87 ae 8.68 a 
3877 Guaranteed 4.94 wae 13.73 + 
Found 5.08 a 15.33 —-- 
4042 Guaranteed 4.11 4. oF 1H, 
Found 3.83 4.64 5.92 11.36 
3464 | Guaranteed 9.87 —— ae a 
Found 9.85 ee a a 
3252 Guaranteed 3.29 a 20.59 — 
Found 3.61 _ 20.14 a 
3384 Guaranteed 3.29 —— 20.59 a 
Found 3.38 —_—— PA tara | a 
3484 Guaranteed 1.65 8. 9. 10. 
Found 1.86 8.08 8.80 9.78 
3941 Guaranteed — — 48. 
Found a a wa 50.38 
4004 Guaranteed 1.85 9. 10. 4. 
Found esa 9.05 11.14 3.16 
4001 Guaranteed —— 14. ee a 
Found _—_—_—- 14.08 14.40 ——. 


Report on Insrection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Brand or trade name. 


Lazaretto Extra Ammoni- 


ated Bone Phosphate 


Lazaretto High Grade Al- 


kaline Dissolved Bone 


Michigan Carbon Works 


General Crop Fertilizer 


Michigan Carbon Works 


Homestead Fertilizer 


Michigan Carbon Works 


Homestead Fertilizer 


Michigan Carbon Works 


Homestead Potato and 
Tobacco Fertilizer 


Michigan Carbon Works 


Red Line Complete Fer- 
tilizer 


Michigan Carbon Works 


Red _ Line 
with Potash 


Buffalo 


Phosphate 


Milsom’s Fer- 


tilizer 


Milsom’s Buffalo Guano 


Milsom’s Corn Fertilizer 


Milsom’s Crown Phos- 
phate 
Milsom’s Eclipse Phos- 
phate 
Milsom’s Erie King Fer- 
tilizer 
Milsom’s Fancy Fruit 
Grower 


Milsom’s Imperial Phos- 


phate 


Locality where 


sample was taken. 


Webster 


Webster 


Middleport 


North Collins 


Cato 


Middleport 


Spencerport 


Fredonia 


Canandaigua 


Croghan 


Collins 


Union Center 


Albion 


Eagle Bridge 


Mumford 


Mumford 


Num- 
ber. 


4264 


New York Agcricurturat ExprErIMENtT Station. 623 
COLLECTED IN NEW YORK STATE IN 1913. 
Pounps 1n 100 Pounps or FERTILIZER. 
PHOSPHORIC ACID. 
Number. 
Nitrogen. Potash. 
Available. Total. 
4002 Guaranteed .82 8. 9. 4. 
Found .96 8.10 9.16 4.16 
4003 Guaranteed ———_ 10. 1 8. 
Found —— 10.06 10.46 5.30 
3849 Guaranteed .82 8. 9. 4. 
Found 1.04 9.13 10.43 3.58 
3296 Guaranteed 2.06 8. 9. 1.50 
Found 2.08 7.19 8.52 1.64 
4026 Guaranteed 2.06 8. 9. 1.50 
Found 2.08 8.98 9.80 1.74 
3850 Guaranteed 2.06 8. 9. 3. 
Found D2, 8.61 9.79 Patsy 
4451 Guaranteed .82 uh 8. i 
Found .97 7.30 8.28 1.34 
4264 Guaranteed ——_ 10. ti Px. 
Found ——_ 9.55 10.13 2.83 
3990 Guaranteed 2.06 8. 9. 1.50 
Found 2.10 8.80 9.90 1.62 
2923 Guaranteed .82 8. 9. 4, 
Found .92 8.48 9.86 4.06 
3369 Guaranteed DN 9. 10. Pe 
Found 1.08 8.65 10.32 3.41 
4101 Guaranteed ——— 10. ile 2 
Found ——_ 10.80 11.74 1.82 
3830 Guaranteed ——— 10. ily 8. 
Found ——— 10.20 10.64 8.12 
4064 Guaranteed .82 die 8. le 
Found .88 7.66 9.14 1.26 
3962 Guaranteed .82 9. 10. if 
Found 1.07 8.80 9.97 7.26 
3960 | Guaranteed —_——— es 83 De 
Found — 12.06 12-32 bee 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS: 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultura] Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York: 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 
Co., The, New York 


Milsom’s Harrow Brand 


Milsom’s Old Pilot Phos- 


Milsom’s Potato and 


Milsom’s Vegetable Fer- 


Milsom’s Wheat, Oats and 


North Western Challenge 


Brand or trade nam2. 


Phosphate 


Milsom’s Medal Brand 


Manure 


phate 


Truck Grower 


Milsom’s Soil Enricher 


tilizer 


Barley Fertilizer 
Muriate of Potash 


Nitrate of Soda 


Fertilizer 


North Western Complete 


Compound 


North Western Diamond 


Potash Mixture 


North Western Earth 


Warmer Phosphate 


North Western Electric 


Phosphate 


North Western Farmers’ 


Standard 


North Western 14% Acid 


Phosphate 


North Western Garden 


Manure i 


Locality where 


sample was taken. 


Canandaigua 


Union Center 


Union Center 


Walker 


Lockport 


North Collins 


Lockport 


Brockport 


North Syracuse 


Rhinebeck 


Brockport 


East Aurora 


Lestershire 


Voorheesville 


Lestershire 


Penn Yan 


Poughkeepsie 


Num- 
ber. 


New Yorx Acricurturat Exprertmment Stratton. 625 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps IN 100 Pounps oF FERTILIZER. 


PHOSPHORIC ACID. 


Number. a 
Nitrogen Potash. 
Available. Total. 
3991 Guaranteed 2.47 6. ve 10. 
Found 2.44 6.99 7.99 8.26 
3549 Guaranteed 3.29 6. he: 10. 
Found 3.26 7.02 7.76 9.81 
4102 | Guaranteed 2.06 8. 9. oF 
Found 2.06 8.79 9.39 3.28 
3968 Guaranteed 1.65 8. 9. 10. 
Found 1.68 7.29 9.49 10.36 
3811 Guaranteed 1.65 8. 9. 4. 
Found il Al qoou 8.37 4.60 
3295 Guaranteed 3.29 8. 9. ie 
Found 33 7.93 9.53 6.96 
3810 Guaranteed .82 8. 9. DF 
Found 91 8.03 9.07 PAPAS 
3466 | Guaranteed - —_— — —— 49. 
Found ae + 48. 
3526 Guaranteed ithe a 
Found 15.56 a a ———— 
3885 Guaranteed 1.08 8. 9 2 
Found 1.20 8.69 9.95 2.60 
3467 Guaranteed .82 8. 9. 4. 
Found .84 8.21 8.95 4.28 
3261 Guaranteed 1.65 8. 9. 10. 
Found 1.67 8.44 9.48 9.04 
4665 | Guaranteed 2.47 6. (he 10. 
Found 2.45 6.35 7.19 10.80 
3347 Guaranteed —_———. 10. 1 Die 
Found 10.83 S79 1.79 
4664 Guaranteed iL p28: 6. (6 De 
Found 1.50 7.08 8.08 5.76 
4509 Guaranteed — 14. lon —— 
Found 15.76 16.16 — 
3884 | Guaranteed 3.29 8. 9. Te 
Found 3.38 8.89 9.89 7.42 


40 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND AppREss OF MANU- 
FACTURER OR JOBBER. 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Brand or trade name. 


North Western High 
Grade Alkaline Phos- 
phate 


North Western Grain Fer- 
tilizer 


North Western Home- 
stead Fertilizer 


North Western Horse 
Shoe Brand 


North Western Pride of 
the North 


North Western Puritan 
Phosphate 


North Western Red Line 
Fertilizer 


North Western Shawnee 
Phosphate 


North Western Soluble 
Fertilizer 


North Western Success 
Phosphate 


North Western Top Notch 
Manure 


Pacific Nobsque Guano 


Pacific Soluble Guano 


Packer’s Union Animal 
Corn Fertilizer 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Packer’s Union Gardeners 

Complete Manure 
Packer’s Union Potato 
Manure 


Locality where 


sample was taken. 


Darien Center 


Marcellus 
So. Lansing 
Ithaca 
Chateaugay 
Malone 
Elba 
Darien Center 
Marcellus 
Catskill 
Lestershire 
Alton 

Alton 

Aton 

Afton 


Babylon 


Num- 
ber. 


New York Acricuttrurat Expertment Station. 627 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps 1N 100 Pounps oF FERTILIZER. 


PHOSPHORIC ACID. 


Number. ees Lene er Sens Ra 
Nitrogen. Potash. 
Available. Total. 

3953 Guaranteed —-— 10. ile 8. 
Found —_— 9.42 9.82 7.09 

4653 Guaranteed 1.65 10 11. 4 
Found 1.84 9.22 10.31 4.58 
4410 Guaranteed 2.06 8. 9. 1.50 
Found 2.05 8.83 10.19 1.94 

4405 Guaranteed ae 12). if, 5 
Found a 12235 13.69 4.98 

3763 Guaranteed 1.65 6. 6. 10. 
Found 1.58 5.67 6.45 10.52 

3754 Guaranteed .82 9. 10. ih8 
Found .96 9.12 10.98 7.20 

4477 Guaranteed 2.47 8. 9. 6. 

Found 2.43 7.96 9.36 6. 

3954 | Guaranteed 1.65 8. 4. 
Found 1.66 8.38 9.54 4.20 

4654 | Guaranteed 3.29 6. We 10. 
Found 3.05 6.60 (ool 10.82 

3890 Guaranteed .82 Ue 8. 1 
Found .95 Meee 9.71 By. 

4663 Guaranteed 3.29 8. 9. 10. 
Found 3.91 8.19 9.13 10.08 

3725 Guaranteed ile 8. 9. 2. 
Found .98 8.02 9.34 2.50 
3726 Guaranteed 2.06 8. 9. 1.50 
Found 2H 23) Toes 8.59 1.76 

4367 Guaranteed 2.47 9. 10. 2 
Found FoF 9.32 10.82 2.60 

4365 | Guaranteed 3.29 6. Te 10. 
Found 3.07 6.64 8.10 9.70 

4603 | Guaranteed 2.06 8. 9. 6. 
Found 227 9.14 10.38 6.64 


628 


Report on Inspection WorkK OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 
Co., The, New York 


American Agricultural Chem. 
Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 
Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Brand or trade name. 


Packer’s Union Universal 


Fertilizer 


Potato and Garden Ma- 


nure 


Potato and Onion Special 
Pulverized Sheep Manure 


Pure Unleached Canada 


Hardwood Ashes 


Quinnipiac Ammoniated 
Dissolved Bone 


Quinnipiac “B” Fertil- 


izer 


Quinnipiae Climax Phos- 


phate 


Quinnipiac Dissolved 


Phosphate and Potash 


Quinnipiac Market Gar- 


den Manure 


Quinnipiac Potato Ma- 


nure 


Quinnipiac Potato Phos- 


phate 


Read’s Champion Phos- 


phate 


Read’s Corn, Wheat and 


Rye 


Read’s Farmer’s Friend 


Super Phosphate 


Read’s Farmer’s Reliable 


Read’s High Grade Far- 


mer’s Iriend 


Locality where 


sample was taken. 


West Nyack 
York 

Bergen 
Freeport 

New York 
Darien Center 
Stephentown 


Stephentown 


Newark Valley 


Hicksville 


Stephentown 


Stephentown 


Collins 


North Syracuse 


Malone 


Baldwinsville 


North Syracuse 


Num- 
ber. 


4055 


4426 


3551 


4057 


4054 


—EEE 


3360 


3529 


3757 


4139 


3524 


New York AqricutturaL ExprrtmmEent Sratron. 629 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps in 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 


Number. ee 
Nitrogen. Potash. 
Available. Total. 
4553 Guaranteed .82 8. 9. 4 
Found 1.04 8.65 10.31 4.66 
4043 | Guaranteed 3.29 ee 8. Ue 
Found 2.87 7.73 8.75 7.14 
3480 Guaranteed 1.65 10. LiL 6. 
Found 1.79 9.34 10.69 5.60 
3558 Guaranteed 2.06 .50 125 .50 
Found 2.28 1.46 1.54 2.38 
4614 Guaranteed —— — 2 
Found a a 1.39 3.54 
3952 Guaranteed 1.65 8. 9. 2h 
Found 1.70 (att 9.91 2e22, 
4056 Guaranteed .82 8. 9. 4. 
Found .95 8.30 9.16 4.22 
4055 Guaranteed 103 8. 9. 2 
Found 2 8.15 9.57 2.18 
4426 Guaranteed - 10. lil. Dre 
Found ——-- 10.33 10.63 2.22 
3551 Guaranteed 3.29 8. 9. Zhe 
Found 3.40 8.21 9.85 7.12 
4057 Guaranteed 2.47, 6. fle ‘ie 
Found 2.42 6253 7.39 5.50 
4054 | Guaranteed 2.06 8. 9. oo 
Found 2.05 8.37 9.73 3.16 
3360 Guaranteed ——-- 10 lil. Par 
Found a 10.40 10.64 2.04 
3529 Guaranteed 1.65 8 9. 4 
Found 78 7.96 9.48 4.50 
3757 Guaranteed 2.06 8 9. 3 
Found 1.96 8.38 9.72 3.16 
4139 Guaranteed —_—— 12% tee liye 
Found —— | 12.04 12.86 5.26 
3524 | Guaranteed 3.29 6. 7. 10. 


Found 3.03 7.01 7.89 10.64 
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Report on Iysrecrion Work oF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 
Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Brand or trade name. 


Read’s Leader Fertilizer 
Read’s Lion Crop Grower 
Read’s Oriole Fertilizer 
Read’s Pioneer Fertilizer 
Read’s Potash Compound 
Read’s Potato Manure 


Read’s Practical Potato 


Special 


Read’s Standard Super 


Phosphate 
Read’s 10 and 8 


Read’s Truck Fertilizer 


Read’s 
Vine 


Vegetable 


Reese’s Challenge Crop 


Grower 


Reese’s Crown Phosphate 


and Potash 


Reese’s Elm Phosphate 


Reese’s Mayflower 


Reese’s Pilgrim Fertilizer 


Reese’s Potato Manure 


and) 


Locality where 
sample was taken. 


Williamsville 


North Syracuse 


North Syracuse 


Center Village 


Collins 


Amber 


North Syracuse 


Collins 


North Syracuse 


Lynbrook 


Lynbrook 


La Salle 


Last Bethany 


Perry 


Walker 


Ballston Spa. 


La Salle 


Num- 
r 


New Yorx AGRICULTURAL EXPERIMENT STATION, 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


63 


Pounps 1N 100 Pounps or FERTILIZER. 


Nitrogen. 


PHOSPHORIC ACID. 


Available. 
.82 The 
.88 (oils) 

23 6. 

1.24 6.82 

2.47 6. 

2.O2 7.01 
82 8. 

tel 8.37 

1.65 8. 

1.63 e260 

2.41 6. 

2.42 TEAOYE 
.82 4. 
.85 6.13 
.82 8. 
.95 7.94 

—— 10. 
—== 11.16 

3.29 8. 

3.41 8.23 

2.06 8. 

74 53" 7.99 
.82 8. 
97 8.54 

——— ie 
—— 128 
—— 14. 
—— 13.51 

1.65 8. 

1.63 7.93 
.82 8. 

1.04 8.68 
.82 9. 
91 9.71 


Total. 


er) (oy) 
Oo ao 


ie} 
or 


No) bo 
or bo 


veo) ore | Int] Oc Nejie) “InsI [| CONT} COCO 
Ne) No} 
ite) _— 


Potash. 


Ro) oo 
ror) nse 


ww 
or) 


mer}mon] Ral] as| oo] pp] oo] oo] OS] mw] aa] an 
wo nN > Re) ° to 
NS S 5 = NS} wo 


— 
_ 
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Report on Inspection Work or THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Brand or trade name. 


Special Potash Mixture 


Superior Alkaline Bone 


Thomas Phosphate Pow- 


der (Basic Slag) 
12% Acid Phosphate 


12% Acid Phosphate 


Wheeler’s Corn Fertilizer 


Wheeler’s Fruit and Grain 


Grower 


Wheeler’s High Grade 


Phosphate and Potash 


Wheeler’s Peerless Acid 
Phosphate 


Wheeler’s Potato Manure 


Wheeler’s Royal Wheat 


Grower 


Wheeler’s Superior Truck 


Wheeler’s Unammoniated 


Wheat Grower 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Wheeler’s Wheat and 
Clover 
Williams & Clark’s Ameri- 


cus Fertilizer 


Williams & Clark’s Ameri- 


cus High Grade Special 
Fertilizer 


Locality where 
sample was taken. 


Collins 


Stafford 


Deposit 


Eagle Bridge 


Sherburne 


Locust Valley 


Afton 


Delanson 


Holcomb 


Freeport 


Holeomb 


South Dayton 


Weedsport 


Cherry Valley 


Milton 


White Plains 


Num- 
ber. 


New York AgricutturaL ExprertmEent Srarton, 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 


3357 
4471 
4119 
4067 
4125 
3564 
4366 
3346 
4513 
3557 
4514 
4275 
4023 
3337 
3607 


3872 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


633 


Pounps 1n 100 Pounps or FERTILIZER. 


Nitrogen. 


PHOSPHORIC ACID. 


Available. 


we 

8.71 
10. 
10.59 


Total. 


10. 
10.04 


abe 
10.85 


17. 
18.22 


13. 
12.92 


13. 
13.68 


a 
9.32 


Lite 
11.01 


13. 
13. 


15. 
13.53 


Potash. 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem.| 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


American Agricultural Chem. 


Co., The, New York 


Brand or trade name. 


Williams & Clark’s “B” 


Fertilizer 


Williams & Clark’s Chest- 


erfield Manure 


Williams & Clark’s Clark’s 


Root Manure 


Williams & Clark’s Defi- 


ance Phosphate 


Williams & Clark’s Elk 


Brand 


Williams & Clark’s Fruit 


Tree Invigorator 


Williams & Clark’s Good 


Grower 


Williams & Clark’s Great 


Planet Manure 


Williams & Clark’s Mam- 


moth Oak Phosphate 


Williams & Clark’s Match- 


less Fertilizer 


Williams & Clark’s Mea- 


dow Queen Fertilizer 


Williams & Clark’s Pan- 


ther Phosphate 


Williams & Clark’s Potash 


and Fish 


Williams & Clark’s Pro- 


lifie Fertilizer 


Williams & Clark’s Royal 


Phosphate 


Williams & Clark’s 
Springfall Fertilizer 


Williams & Clark’s Ster- 
ling Plant Food 


Locality where 
sample was taken. 


Trumansburg 


Milton 


Boonville 


Apalachin 


Berlin 


Sodus 


Altamont 


Berlin 


Apalachin 


Berlin 


Pawling 


Pawling 


Dolgeville 


Berlin 


Fonda 


Fonda 


Sennett 


Num- 
ber. 


New Yorx AaricutturaAL Exprrertmment Station. 635 
COLLECTED IN NEW YORK STATE IN 1913. 
Pounps 1n 100 Pounps or FERTILIZER. 
PHOSPHORIC ACID. 
, Number. 
Nitrogen. Potash. 
Available. Total. 

4408 Guaranteed .82 8. 9. 4, 
Found 1.09 8.91 9.65 3.98 

3609 Guaranteed 2.47 6. 5. 
Found 2.58 6.71 8.13 5.78 

3699 Guaranteed 82 9. 10. (ie 
Found 1.09 oo 10.83 7.64 

4419 Guaranteed — IPA: M536 ae 
Found 12.94 13.46 5.06 

4060 Guaranteed .82 8. 9. 4. 
Found 1.01 mls 9.01 4.28 

3701 Guaranteed 10. ila 8. 
Found 10.82 LOR 8.50 

3348 Guaranteed 1323 6. ils 5p 
Found 1.34 6.59 7.79 5.86 

4058 | Guaranteed 3.29 8. 9. Ue 
Found 3.43 8.74 9.82 Tle! 

4418 Guaranteed 2.47 6. Tie 10. 
Found 2.70 6.52 7.66 10.56 

4059 Guaranteed 1.65 8. 9. Pee 
Found 1.61 8.74 9.89 2.40 

3855 Guaranteed 2.47 9. 10. ah 
Found ey 10. 152 2.30 

3854 Guaranteed 1.65 ae 6. 10. 
Found ioe SY 6.43 9.90 

4222 Guaranteed DAG 4. 5. 4: 
Found Pactitl 4.47 LDAL 4.02 

4061 Guaranteed .82 ihe 8. Me 
Found .97 "223 9.53 ney? 

3688 Guaranteed 1.03 8. 9. 2) 
Found ole 8.78 10.24 2.56 

3689 Guaranteed 2.06 8. 9. 35 
Found 2.05 8.68 10.90 3.80 
4432 Guaranteed Pde 8. 9. 1.50 
Found 2.31 7.34 10.32 1.80 


Report on Insprcrion Work or run 


ANALYSES OF SAMPLES OF FERTILIZERS 


[NAME AND ADDRESS OF MANv- 
FACTURER OR JOBBER. 


American Agricultural Chem. 
Co., The, New York 


American Agricultural Chem. 
Co., The, New York 


American Agricultural Chem. 
Co., The, New York 


American Agricultural Chem. 
Co., The, New York 


Brand or trade name. 


Williams & Clark’s Tri- 
umph Phosphate 


Zell’s Dissolved Phosphate 


Zell’s Economizer Phos- 


phate 


Zell’s Electric Phosphate 


American Agricultural Chem. 
Co., The, New York 


American Agricultural Chem. 
Co., The, New York 


American Agricultural Chem. 
Co., The, New York 


American Agricultural Chem. 
Co., The, New York 


Zell’s Fruit Tree Invigora- 
tor 


Zell’s General Crop Fer- 


tilizer 


Zell’s High Grade Bone 


and Potash 


Zell’s High Grade Wheat 


and Corn Manure 


American Agricultural Chem. 

Co., The, New York 
American Fertilizing Co., 
Baltimore, Md. 


American Fertilizing Co., 
Baltimore, Md. 

American Fertilizing Co., 
Baltimore, Md. 

American Fertilizing Co., 
Baltimore, Md. 

American Fertilizing Co., 
Baltimore, Md. 

American Fertilizing Co., 
Baltimore, Md. 

American Fertilizing Co., 
Baltimore, Md. 

American Fertilizing Co., 


Baltimore, Md. 


Zell’s Special Potato and 
Cabbage Manure 


American Champion 


Grain Grower 


comploemasacen! aes 
Berlin 4062 
Beaver Dams 4732 
Interlaken 4708 
Interlaken | 4706 
Brockport ~ 4000 
Gates 3999 
Interlaken 4707 
Sodus - 3704 
Sodus 3703 


North Tonawanda 4308 


pound 


American Eagle Crop} Sodus 3733 
Grower 

American Excelsior Guano; North Collins 4251 

American Gilt Edge Truck) North Collins 4255 
Manure 

American Potato & Vege-| North Collins 4254 
table Compound 

American Prize Truck} North Collins 4256 
Guano 

American Standard Crop| Batavia 3485 
Compound 

Ammoniated Bone Com-| Hast Syracuse 4379 


New Yorx AgricutruraL, Expertment Station. 637 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps 1n 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 


Number. tebe SO ee EAR Ta eee | 
Nitrogen. Potash. 
Available. Total. 
4062 Guaranteed ——~ 10. 11 2, 
Found —. 10.79 11.63 2.10 
4732 Guaranteed — 


Found 14.99 15.38 
4708 | Guaranteed .82 8. 9. 2 
Found 1.03 8.23 8.91 2.60 
4706 Guaranteed a 10. 11 Di 
Found a 10.17 11.29 2.20 
4000 Guaranteed a 10. days 8. 
Found a 10.11 10.39 7.89 
3999 Guaranteed .82 8. 9. 4. 
Found 91 8.43 9.45 4.34 
4707 Guaranteed — 12. 1Se Se 
Found —---- 11.79 12.29 4.98 
3704 Guaranteed 1.65 10. lites 4. 
Found eas 10.07 11.45 4.18 
3703 Guaranteed .82 9. 10. tii 
Found 1.14 8.68 9.62 6.50 
4308 Guaranteed .82 8. 9. 4. 
Found 91 7.97 11.65 4.10 
3733 Guaranteed 1.65 8. 9. De 
Found 1.68 8.52 10.20 2.54 
4251 Guaranteed 1.65 8. 9. 5. 
Found 1.69 7.62 10.39 5.70 
4255 Guaranteed 3.29 He 8. 8 
Found 2.91 6.85 8.47 7.52 
4254 Guaranteed 3.29 6 Tie 10. 
Found 3.35 5.95 8.15 10.74 
4256 Guaranteed 1.65 8 9. 10 
Found 1.68 7.58 9.45 11.56 
3485 Guaranteed — 10 ne 8 
Found — 9.32 11.50 8.40 
4379 Guaranteed .82 8 9. 2 
Found .85 8.68 10.62 2.60 


Report on Inspection Work or THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND AppREss OF MANU- 
FACTURER OR JOBBER. 


American Fertilizing Co., 


Baltimore, Md. 


American Fertilizing 
Baltimore, Md. 


American Fertilizing Co., 
Baltimore, Md. 
American Fertilizing Co., 


Baltimore, Md. 


American Fertilizing Co., 
Baltimore, Md. 


Armour Fertilizer Works, 
Baltimore, Md. 

Armour Fertilizer Works, 
Baltimore, Md. 

Armour Fertilizer Works, 


Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Works, 


Armour Fertilizer 
Baltimore, Md. 


Works, 


Armour Fertilizer Works, 
Baltimore, Md. 

Armour Fertilizer Works, 
Baltimore, Md. 

Armour Fertilizer Works, 
Baltimore, Md. 

Armour Fertilizer Works, 


Baltimore, Md. 


Armour Fertilizer Works, 
Baltimore, Md. 
Armour Fertilizer Works, 


Baltimore, Md. 


Brand or trade name. 


Dissolved Bone and Potash 


Locality where 


sample was taken. 


Num- 
ber. 


_——— ee ee 


Double Extra Bone and 
Potash 


High Grade Acid Phos- 
phate 


Pure Raw Bone 

10% Tankage 

Armour’s All Soluble Fer- 
tilizer 


Armour’s Ammoniated 
Bone with Potash 


Armour’s Banner Brand 
Fertilizer 


Armour’s Bean and Farm 
Fertilizer 


Armour’s Bone, Blood and 
Potash 


Armour’s Bone Meal Fer- 
tilizer 


Armour’s Cauliflower, Cel- 
ery and Potato Mixture 


Armour’s Connecticut 
Valley Tobacco Grower 
Fertilizer 


Armour’s Crop Grower 
Fertilizer 


Armour’s Dried Blood 


Armour’s Fish & Potash 


South Dayton 


South Dayton 


Cincinnatus 


Jamestown 


Bergen 


Marcellus 


Hempstead 


Newark 


Aquebogue 


Corning 


Attica 


White Plains 


Aquebogue 


New York Acricutturat, ExeERIMENT Srarion. 639 


COLLECTED IN NEW YORK STATE IN 19138. 


Pounps 1n 100 Pounps oF FERTILIZER. 


PHOSPHORIC ACID. 


Number. —————— 
Nitrogen. Potash. 
Available. Total. 
4040 | Guaranteed 10. 11. 2 
Found 10.52 11.74 Dele 
4465 Guaranteed a iP} 13. 
Found ~~ 12.63 14.47 5.38 
4466 Guaranteed a 14. 15. ———. 
Found a 15.54 15.88 os 
4272 Guaranteed 3.70 a 20.60 a 
Found 3.87 an PAL ew ee 
4273 Guaranteed 8.23 ae — 
Found 8.43 —— 8.62 a 
3912 Guaranteed 2.87 8. 8.50 4. 
Found 2.87 8.61 10.29 le 
3272 Guaranteed 2.47 6. 6.50 Dy 
Found 2.36 orls GAY 2.56 
3476 | Guaranteed ed 10. 10.50 8. 
Found ae 9.71 10.17 7.48 
3517 Guaranteed ~ 8. 8.50 4. 
Found —— 8.61 9.37 AD 
3555 | Guaranteed PST 8. 8.50 We 
Found 3.39 8.98 9.54 6.79 
4013 Guaranteed 2.47 a 22.50 —— 
Found 2.64 —_—— 24.06 
3596 Guaranteed 4.93 8 8.50 5 
Found 4.46 8.47 9.37 5.64 
4497 Guaranteed 4.52 4 4.50 5.50 
Found 4.51 3.81 3.97 6.80 
3495 Guaranteed .82 8. 8.50 2: 
Found .85 8.22 8.84 2.16 
3871 Guaranteed 13.18 —. —_—— ao 
Found 13.30 — —_—- ao 
3597 | Guaranteed 2.47 5 5.50 34 
Found Prete 5.54 6.46 3.50 


640 


Report on Inspection Work or THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NaME AND AppREsS OF MANv- 
FACTURER OR JOBBER. 


Armour _ Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 
Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Brand or trade name. 


Armour’s Fruit & Root 


Crop Special 


Armour’s Grain Grower 


Armour’s High Grade Po- 


tato 


Armour’s Long Island 


Trucker Fertilizer 


Armour’s Manure Substi- 


tute Fertilizer 


Armour’s Phosphate and 


Potash 


Armour’s Phosphate and 


Potash No. 1 Fertilizer 


Armour’s Potato & Grain 


Special Fertilizer 


Armour’s Potato Special 


Armour’s Potato Special 


Fertilizer 


Armour’s Raw Bone Meal 


Fertilizer 


Armour’s Special Potato 


Grower Fertilizer 


Armour’s Star Phosphate 


Fertilizer 


Armour’s Star Phosphate 


Fertilizer 


Armour’s Star Phosphate 


Fertilizer 


Armour’s Truckers Special 


Armour’s Truckers Special 


Locality where 
sample was taken. 


Hempstead 
East Aurora 
East Aurora 
Wayland 
Wayland 
Interlaken 
Le Roy 
Eden Center 
Jamestown 
Utica 
Williamson 
Sherburne 
Williamson 
Yorktown 
Rochester 
East Aurora 


Williamson 


Nur- 
ber. 


3255 


3451 


New York AGRICULTURAL ExpERIMENT STATION. 641 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps 1n 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 


Number. as Sapa ay eS 
Nitrogen. Potash. 
Available. Total. 

3554 | Guaranteed 1.65 8. 8.50 , 
Found 1.66 8.32 8.76 5.24 

3257 Guaranteed 1.65 8. 8.50 Py 
Found 1.68 7.90 9.31 1.98 

3256 | Guaranteed 1.65 8 8.50 10. 
Found 1.64 8.15 8.85 10.07 

4507 Guaranteed 3.29 5. 5.50 6. 
Found 3.34 5.85 6.87 5.73 

4506 | Guaranteed 3.29 6. 6.50 4 
Found 3.30 9.17 10.13 5.08 

4709 Guaranteed OO 12 12.50 i, 
Found ee 12.05 WP 5.60 

3956 Guaranteed a 10. 10.50 Be 
Found ~ 10.35 10.75 3.65 

3363 | Guaranteed 82 9 9.5 Ue 
Found 87 9.57 10.41 6.92 

3270 Guaranteed 2.06 6 6.50 6. 
Found 1.97 5.97 6.83 6.16 

3663 | Guaranteed 2.05 6. 6.50 6. 
Found 2.06 6.05 6.95 6.44 
3452 Guaranteed 3.70 a 226 a 
Found 4.18 aa 22.36 a 

4121 Guaranteed 3.29 8. 8.50 Ue 
Found 2.94 9.09 10.69 7.92 
3454 Guaranteed —- 14 14.50 = 
Found a 14.24 15.06 —-- 
3863 Guaranteed aan 14. 14.60 — 
Found ae 14.66 15.64 —- 
3997 Guaranteed ae 14, 14.50 —- 
Found we 14.57 14.91 — 

3255 Guaranteed 3.29 6. 6.50 10 
Found 3.29 6.30 7.18 9.94 

3451 Guaranteed 3.29 6. 6.50 10. 
Found BIA 6.35 aol 10.52 


41 


642 Report on Inspection WorkK OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


Name AND ApprREss or Manvu- 
FACTURER OR JOBBER. 


Armour Fertilizer 
Baltimore, Md. 


Armour’ Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Armour Fertilizer 
Baltimore, Md. 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Works, 


Atlantic Fertilizer Co., Balti- 


more, Md. 


Atlantic Fertilizer Co., Balti- 


more, Md 


Locality where 
Brand or trade name. sample was taken. 


Armour’s Wheat and} Le Roy 


Clover Fertilizer 


Armour’s Wheat, Corn! Utica 
and Oat Special 


Armour’s York State] East Aurora 


Special 
Basic Slag Mount Kisco 
Dried Blood Kings Park 
Dried Blood Rochester 


Genuine German Kainit | Fairport 


Ground Tankage Fairport 

Muriate of Potash Castorland 
Muriate of Potash Williamson 
Muriate of Potash Yorktown 

Nitrate of Soda Hempstead 
Nitrate of Soda Yorktown 

Pure Ground Fish Laurel 

Sulphate of Potash Hornell mee 


Atlantic Arrow Brand| Guilford 


Special 


Atlantic G. G. G. Golden} Guilford 


Grain Grower 


Num- 
ber. 


New York AGRICULTURAL EXPERIMENT STATION. 643 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps 1n 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 


Number. ya. 0s Ee Os Seer ee 
Nitrogen. Potash. 
Available. Total. 
3957 Guaranteed ——— 10. 10.50 ae 
Found a 10.30 10.64 4.68 
3662 | Guaranteed .82 0 7.50 ile 
Found 1.08 “aoe 9.32 1.36 
3258 | Guaranteed .82 8. 8.50 4. 
Found .86 8.42 9.26 4.18 
3870 | Guaranteed 5 SENET 
Found — — 17.85 —— 
3563 Guaranteed 9.87 — — —_——— 
Found 12.44 ——- —— od 
3994 | Guaranteed iF ——. —_—— —= 
Found 12.78 ee a —_— 
3982 | Guaranteed —=—= =—— —- I. 
Found a —_—— a 13.04 
3983 Guaranteed Avil — 16. — 
Found 3.80 ——-- 15.86 a 
2928 | Guaranteed wae aa a 48. 
Found ao —— a 51.42 
3453 Guaranteed -———--— a ee 48. 
Found an ——--= ws 51.18 
3864 Guaranteed ~ a a 48. 
Found ae ae oe 50.34 
3556 Guaranteed 14.81 a = ——— 
Found 15.62 — ——— —_—. 
3865 Guaranteed 14.81 a a a 
Found 15074 a ——— ——- 
4160 Guaranteed 8.22 —— 6.87 a 
Found 9.00 a 7.34 ——— 
4047 Guaranteed a aa a 48. 
Found - a -—- a 50.40 
4376 Guaranteed .82 8. 4. 
Found 94 8.09 8.82 4.22 
4377 Guaranteed 1.65 9. —- 4. 


Found 1.62 9.16 9.48 4.28 


644 Rerorr on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- Locality where Num- 
FACTURER OR JOBBER. Brand or trade name. sample was taken. ber. 

Atlantic Fertilizer Co., Balti-| Atlantic Standard Com-} Guilford 4374 
more, Md. pound 

Atlantic Fertilizer Co., Balti-| Atlantic XX Special Com-| Guilford 4375 
more, Md. pound for Potatoes 

Baugh & Sons Co., Baltimore,| Baugh’s Animal Base and} Middleville 3691 
Md. Potash Compound for 

All Crops 

Baugh & Sons Co., Baltimore,| Baugh’s Balanced Plant} Middleport 4301 
Md. Food 

Baugh & Sons Co., Baltimore,| Baugh’s Commercial Su-| Sodus 3709 
Md. per-Phosphate for Gen- 

eral Use 

Baugh & Sons Co., Baltimore,| Baugh’s Complete Animal} Sodus 3708 
Md. Base Fertilizer 

Baugh & Sons Co., Baltimore,| Baugh’s Excelsior Guano | Sodus 3717 
Md. 

Baugh & Sons Co., Baltimore,| Baugh’s Fish, Bone and| Groton 3946 
Md. Potash 

Baugh & Sons Co., Baltimore,| Baugh’s General Crop} Middleville 3692 
Md. Grower for All Crops 

Baugh & Sons Co., Baltimore,| Baugh’s Grand Rapid) Stanley 4491 
Md. High Grade Guano 

Baugh & Sons Co., Baltimore,| Baugh’s Half Century Per-| Middleport 4302 
Md. fection Brand 

Baugh & Sons Co., Baltimore,| Baugh’s High Grade Acid} Binghamton 4132 
Md. Phosphate 

Baugh & Sons Co., Baltimore,| Baugh’s High Grade Cot-| Ithaca 4403 
Md. ton and Truck Guano 

Baugh & Sons Co., Baltimore,| Baugh’s High Grade Po-| Middleville 3694 
Md. tato Grower 

Baugh & Sons Co., Baltimore,| Baugh’s Peninsula Grain} Truxton 3936 
Md. Producer 

Baugh & Sons Co., Baltimore,| Baugh’s Peruvian Guano | Clyde 4019 
Md. 


New York AGRICULTURAL EXPERIMENT STATION. 645 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps 1n 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 


Number. RS See ee ee 
Nitrogen Potash. 
Available. Total. 
4374 Guaranteed 1.65 8 2 

Found 1.65 7.48 8.08 2.42 

4375 Guaranteed 1.65 8. —_—— 10. 
Found 1.62 8.42 8.78 9.34 

3691 Guaranteed eGo 8. De 
Found 1.76 8.77 2.40 

4301 Guaranteed 1.65 10.50 fe 
Found 1.74 11.89 UnBPe 

3709 Guaranteed 1.65 8 10. 
Found 1.84 9.27 10.04 

3708 Guaranteed 1.65 8. 5. 
Found 1.82 8.84 3 3.89 

3717 Guaranteed .82 8. 4. 
Found 1.00 8.62 i 4.56 

3946 Guaranteed 3.30 8 4 

Found Deda 9.02 9.74 4.32 

3692 Guaranteed 82 8 Vy. 
Found 97 9.45 11.838 1.438 

4491 Guaranteed 2.47 8 - 33. 
Found 2NGT 9.53 | 10.93 S02 

creates || eR | | 

4302 Guaranteed 3.30 8. 8. Ue 
“| Found 3.40 9.20 10.98 6.98 
4132 | Guaranteed aon 14. —— 
Found. a Vie 2, 17.20 ———. 

4403 Guaranteed 1.65 10. 2 
Found eral 10.71 jile2t 212 

3694 Guaranteed 3.30 8. 10. 
Found 3.25 9.75 sil 10.51 

3936 Guaranteed .82 9. oe 
Found 1.00 9.35 10.15 3.46 

4019 | Guaranteed 4.12 6. ee if 
Found 4.25 6.53 7.03 7.46 
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Rerorr on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND AppREss OF Manu- 
FACTURER OR JOBBER. 


Baugh & Sons Co., Baltimore, 
Md. 


Baugh & Sons Co., Baltimore, 
Md. 


Baugh & Sons Co., Baltimore, 
Md. 


Baugh & Sons Co., Baltimore, 
Md. 

Baugh & Sons Co., Baltimore, 
Md. 

Baugh & Sons Co., Baltimore, 
Md. 

Baugh & Sons Co., Baltimore, 
Md. 

Baugh & Sons Co., Baltimore, 
Md. 

Baugh & Sons Co., Baltimore, 
Md. 

Baugh & Sons Co., Baltimore, 
Md. 

Baugh & Sons Co., Baltimore, 
Md. 

Baugh & Sons Co., Baltimore, 


Md. 


Baugh & Sons Co., Baltimore, 
Md. 


The Berg Co., Philadelphia, 


Pa. 


The Berg Co., Philadelphia, 
Pa. 


The Berg Co., Philadelphia, 


Pa 


Baugh’s Phosphate and 


Baugh’s Potato and Truck 
Baugh’s Pure Bone and 


Baugh’s Pure Dissolved 
Baugh’s Raw Bone Meal 

Baugh’s 16% Acid Phos- 
Baugh’s Soluble Alkaline 
Baugh’s Special Potato 
Baugh’s 12 & 5 Phosphate 


Baugh’s Wheat Fertilizer 


Berg’s High Grade Potato 


Brand or trade name. 


Potash 


Special for All Truck 
Crops 


Muriate Potash Mix- 


ture 


Animal Bone 


phate 


Super-Phosphate 


Manure 


and Potash 


for Wheat and Grass 


Fine Ground Tankage 


Genuine German Kainit 


Muriate of Potash 


Manure 


Berg’s Raw Bone Fine 


Berg’s Standard Bone Ma- 


nure 


cammpie' Waa ken | lee 
Sodus 3716 
Chittenango Stat’n| 4360 
Chenango Bridge 4137 
Sodus 3714 
Middleville 3693 
Sodus | 3711 
Taylor | 3928 
Binghamton | 4133 
Ithaca | 440-4 
Ithaca | 4402 
Oneida | 4381 
Chittenango Sta’n | 4359 
Sodus | 3712 
Ossining | 4557 
Ossining 4558 
Ossining 4556 


New York Aaricutturat Exprertment Srarion. 647 
COLLECTED IN NEW YORK STATE IN 1913. 
Pounps IN 100 Pounps or FERTILIZER. 
PHOSPHORIC ACID. 
Number. 
Nitrogen. Potash. 
Available. Total. 
3716 Guaranteed — 10. 8. 
Found ——-- 11.91 12.79 CA 
4360 Guaranteed 2.88 le Ue 
Found 2.94 8.69 10.55 6.81 
4137 Guaranteed 9) 497 Tos 5. 
Found PRAT 10.20 14.43 6.62 
3714 Guaranteed 2.06 IBY — 
Found 1.90 16.17 16.67 ——— 
3693 Guaranteed 3.70 on 21.50 —_— 
Found 3.65 a 22.58 eel 
3711 Guaranteed —_ 16. ——--- 
Found ea 17.62 18.08 
3928 Guaranteed —— 10. Ps. 
Found ———. 11.06 12.60 2.10 
4133 Guaranteed 1.65 OF 10. 
Found IL etey/ 6.21 6.63 10.64 
4404 Guaranteed —— 1s on 
Found —_— 12.41 12.57 5.30 
4402 Guaranteed 1.65 8. Phe 
Found WTA: 8.76 9.66 2.36 
4381 Guaranteed 7.40 - Is. —— 
Found 7 sei ae 10.35 ——. 
4359 Guaranteed a a — Ze 
Found - aa ee on 12.08 
3712 Guaranteed a —— — 48. 
Found + ee — 49.40 
4557 Guaranteed 2), 8. ate 10. 
Found tego 8.84 10.10 10.84 
4558 Guaranteed 3 ee Ped ———. 
Found 3.76 ea 22.08 — 
4556 Guaranteed Bye 8. ie 6. 
Found 1.57 11.47 1222) 5.90 
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Rerort on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


Name anp ApprEss oF Manu- 
FACTURER OR JOBBER. 


The Berg Co., Philadelphia, 
ipa: 


Berkshire Fertilizer Co., 
Bridgeport, Conn. 

Berkshire Fertilizer Co., 
Bridgeport, Conn. 

Bowker Fertilizer Co., New 
Mork Ni Ye 

Bowker Fertilizer Co., New 
York, N. Y. 

Bowker Fertilizer Co., New 
iorksaN ays. 

Bowker Fertilizer Co., New 
York, N. Y. 

Bowker Fertilizer Co., New 
York INesY: 

Bowker Fertilizer Co., New 
York, N. Y. 

Bowker Fertilizer Co., New 
Work, N.Y. 

Bowker Fertilizer Co., New 
Viork Neos. 

Bowker Fertilizer Co., New 
York, N. Y. 

Bowker Fertilizer Co., New 
Norke Nae 

Bowker Fertilizer Co., New 
York, N. Y. 

Bowker Fertilizer Co., New 
York, N. Y. 

Bowker Fertilizer Co., New 
Work Newey. 

Bowker Fertilizer Co., New 


York, N. Y. 


Brand or trade name. 


Berg’s Truckers Joy 


Berkshire Complete Fer- 


tilizer 


Berkshire Grass Special 


Bowker’s Ammoniated 
Dissolved Bone 


Bowker’s Ammoniated 
Food for Flowers 


Bowker’s B. B. & P. Com- 


pound 


Bowker’s Best Grain Fer- 


tilizer 


Bowker’s Corn and Grain 


Grower 


Bowker’s Corn & Wheat 


Guano 


Bowker’s Dissolved Phos- 


phate 


Bowker’s Early Potato 


Manure 


Bowker’s Empire State 


Phosphate and Potash 


Bowker’s Farm and Gar- 


den Phosphate 


Bowker’s Fresh Ground 


Bone 


Bowker’s Golden Harvest 


Fertilizer 


Bowker’s Grain and Grass 


Fertilizer 


Bowker’s Hill and Drill 


Phosphate 


Locality where 
sample was taken. 


Ossining 


Orient 


Athens 


East Aurora 


Buffalo 


Calverton 


Webster 


Lyons Falls 


Batavia 


Cincinnatus 


Deerfield 


North Collins 


Huntington 


Huntington 


Cherry Valley 


Calverton 


Deerfield 


Num- 
ber. 


New York AGRICULTURAL EXPERIMENT STATION. 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


-Guaranteed 


Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


649 


Pounps 1n 100 Pounps or FERTILIZER. 


Nitrogen. 


PHOSPHORIC ACID. 


Available. 


(se) (Se) 
bo bo 


— 
—_ 


= 
(0.2) “100 oo ony “Im “100 CUR 00 00 “100 


bo 
or 


8.06 
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Nee} ocr 0 oie) CO 
w 


Oo for) 
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— 
ie 
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iy 
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Report on Inspection WorkK OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


Name anp ApprREsS OF Manvu- 
FACTURER OR JOBBER. 


Bowker Fertilizer Co., New 
York, N. Y. 


Bowker Fertilizer Co., New 
hYiork; Ney 

Bowker Fertilizer Co., New 
ork Ne ye 

Bowker Fertilizer Co., New 
York, N. Y. 

Bowker Fertilizer Co., New 
York, N. Y 

Bowker Fertilizer Co., New 
Work; Ne Y) 

Bowker Fertilizer Co., New 
York, N. Y 

Bowker Fertilizer Co., New 
York, N2Y: 

Bowker Fertilizer Co., New 
York, N. Y 

Bowker Fertilizer Co., New 
Work IN] Y- 

Bowker Fertilizer Co., New 
York, N. Y. 

Bowker Fertilizer Co., New 
Work Nee 

Bowker Fertilizer Co., New 
orks Ne Y- 

Bowker Fertilizer Co., New 
SYiork ING 

Bowker Fertilizer Co., New 
York? Nayc 

Bowker Fertilizer Co., New 
York, Ne Ye 


Bowker’s Hop and Potato 


Bowker’s Lawn and Gar- 
Bowker’s Market Garden 
Bowker’s Potash Fertilizer 
Bowker’s Potash or Staple 
Bowker’s Potato and Veg- 


Bowker’s Six Per Cent Po- 


Bowker’s Ten Per Cent 


Brand or trade name. 


Phosphate with Extra 


Potash 


den Dressing 


Fertilizer 


Phosphate 


etable Fertilizer 


tato Fertilizer 


Bowker’s Soluble Phos- 
phate 
Bowker’s Special Crop 
Grower 


Bowker’s Sure Crop Phos- 


phate 


Bowker’s Ten and Hight 


Manure 


Muriate of Potash 


Nitrate of Soda 


Stockbridge Special Com- 


plete Manure for Corn 
and All Grain Crops 


Stockbridge Special Com- 


plete Manure for Pota- 
toes and Vegetables 


Locality where 
sample was taken. 


Lyons Falls 


Binghamton 


Deerfield 


Buffalo 


Falconer 


Deerfield 


Pine Island 


Calverton 


East Aurora 


Minoa 


Skaneateles 


Cherry Valley 


Greenwich 


North Collins 


Oxford 


Batavia 


Num- 
ber. 


New York AqricutturRAL ExprRIMENT STATION. 651 


COLLECTED IN NEW YORK STATE IN 19138. 


Number. 


Pounpbs 1n 100 Pounps oF FERTILIZER. 


Nitrogen. 


PHOSPHORIC ACID. 


Available. 


Found 


————————— —————————— | | 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


_ Guaranteed 


Found 


Guaranteed 
Found 


Gauranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Lie) or — = iw) 
Ne) ve) =" re [e) 


ise 
~J 


a 


on 
oOo 


— 
i=) 


Potash 
Total 
9. 5 
8.70 5.10 
8. 5) 
9.77 5.18 
The 10. 
7.98 9.67 
Ue 2. 
7.04 2.76 
9. 3. 
9.47 2.42 
9. 4, 
9.81 4.06 
Us 6. 
8.23 6.26 
15. —_— 
16.10 ——_ 
3 10. 
9.42 9.88 
10. 2. 
TEAS 2.38 
ilils 8. 
12.18 7.49 
6 10. 
6.58 10.42 
——. 49. 
—— 48.15 
iil 7 
11.56 8.70 
a 10. 
Welo 10.04 


Report on InspecTION Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


'NaME AND ADDRESS OF MAnNnv- 
FACTURER OR JOBBER. 


Bowker Fertilizer Co., New 
York, N. Y. 


Bowker Fertilizer Co., New 
Viork WINE OY. 


Butts, J. P., Oneonta, N. Y. 
Butts, J. P., Oneonta, N. Y. 
Butts, J. P., Oneonta, N. Y. 


Case & Co., A. H., East Buf- 
falo, N. Y. 


Case & Co., A. H., East Buf- 
falo, N. Y. 


Case & Co., A H., East Buf- 
falo, N. Y. 


Chittenden Co., The E. D., 
Bridgeport, Conn. 


Chittenden Co., The E. D., 
Bridgeport, Conn. 

Clark & Son, O. W., Buffalo, 
INGE 

Clark & Son, O. W., Buffalo, 
NY. 

Clay & Son, Stratford, Lon- 
don, Eng. 


Coe-Mortimer Co., The, New 
Mork, Nevye 


Coe-Mortimer Co., The, New 
York, N. Y. 


Brand or trade name. 


Stockbridge Special Com- 


Bedford Farmers 4-10-8 


Brand 


Bedford Farmers 3-8-6, 
Brand | 


Locality where 
sampie was taken. 


Nineveh 
plete Manure for Seed- 
ing Down, Permanent 
Dressing and Legumes 
Stockbridge Special Com-| Nineveh 
plete Manure for Top 
Dressing and for Forc- 
ing 
Hustler Oneonta 
Potato Manure No. 1 Oneonta 
Standard No. 1 Oneonta 
Case’s Complete Fertilizer] Geneva 
No. 1 with Manure Fil- 
ler 
Excelsior Brand Pulver-| Geneva 
ized Pig Manure 
Excelsior Brand Pulver-| Fairport 
ized Sheep Manure 
Chittenden’s High Grade] Calverton 
Potato 
Chittenden’s Special for| Riverhead 
Corn, Cabbage and 
Cauliflower 
Clark’s Velvet Lawn Fer-| Buffalo 
tilizer 
Plant Food | Buffalo 
Clay’s Fertilizer 


i | New York 


| Mount Kisco 


Mount Kisco 


Num- 
ber. 


4398. 


| 
en 


New Yorx Agricutturat Experiment Srarron. 6538 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps In 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 
Number. 


Nitrogen. Potash 
Available. Total 
4398 Guaranteed 2.47 10. te: 8. 
Found 2.56 10.65 11.59 8.20 
4399 Guaranteed 4.94 4. OE 6. 
Found 4.16 5.39 6.06 6.44 
4215 Guaranteed .82 8 9. 4. 
Found 1.05 leap 9.20 4.68 
4227 Guaranteed 2.47 8 9. ie 
Found 2.56 8.67 10.03 7.28 
4214 | Guaranteed 1.23 8 9. 2.50 
Found Od 8.60 10.48 2.80 
4480 Guaranteed 1.64 8 —— 4. 
Found 2.18 9.19 9.55 4.30 
4479 Guaranteed il fi; i 
Found 2.03 Zeon, 2.66 Tete 
3985 | Guaranteed it 87 i 
Found 1.39 .99 1.05 .94 
4157 Guaranteed 5 bed (O) 8. 9 the 
Found 4.09 8.54 9.40 dTe16 
4195 Guaranteed 4.95 8. 9 on 
Found 4.93 8.67 9.65 4.96 
3387 Guaranteed 2 5 
Found Pe) 8.48 9.10 4.21 
3386 | Guaranteed 3.50 ihe a 
Found AL 2k 9.09 10.25 7.94 
4613 Guaranteed 4 1.15 7.20 10 
Found 4.07 2.92 8.52 64 
3867 Guaranteed 3.29 10. db bed 8. 
Found 3.43 10.41 11.59 8.36 
3866 | Guaranteed 47 8 9 6 


2. : ; : 
Found 2.57 8.58 9.84 6.74 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


Coe-Mortimer Co., The, New 
York, N. Y. 


Coe-Mortimer Co., The, New 
York, N. Y. 


Coe-Mortimer Co., The, New 
York, N. Y. 


Coe-Mortimer Co., The, New 
orks Nive 


Coe-Mortimer Co., The, New 
Work, No Ye 


Coe-Mortimer Co., The, New 
SViorkINa Ye 


Coe-Mortimer Co., The, New 
York, N. Y. 


Brand or trade name. 


E. Frank Coe’s Celebrated 


Special Potato Fertilizer 


E. Frank Coe’s Columbian 


Corn & Potato Ferti- 
lizer 


E. Frank Coe’s Double 


Strength Potato Ma- 
nure 


E. Frank Coe’s Econom- 


ical Potato Manure 


E. Frank Coe’s Empire 


State Brand 


E. Frank Coe’s Excelsior 


Potato Fertilizer 


EK. Frank Coe’s Extra 


Special Potato Fertilizer 
and Fruit Grower 


Coe-Mortimer Co., The, New} E. Frank Coe’s Famous 


orks Ne Ye 


Coe-Mortimer Co., The, New) E. Frank Coe’s 


Work, N- Ye 


Coe-Mortimer Co., The, New 
Work, IN. ¥: 


Coe-Mortimer Co., The, New 
Work Ne Ye 


Coe-Mortimer Co., The, New 
York Ne ie 


Coe-Mortimer Co., The, New 
York Ne ve 


Coe-Mortimer Co., The, New 
York, N. Y. 


Prize Brand Grain & 
Grass Fertilizer 


Gold 
Brand Excelsior Guano 
E. Frank Coe’s Gold 


Brand Excelsior Guano 


E. Frank Coe’s Golden 


Harvest Fertilizer 


EK. Frank Coe’s Grain and 


Vegetable Grower 


E. Frank Coe’s High 
Grade Dissolved Phos- 
phate & Potash 


E. Frank Coe’s High 
Grade Soluble Phos- 
phate 


Coe-Mortimer Co., The, New} E. Frank Coe’s New Eng- 


York, N. Y. 


land Special Fertilizer 


Locality where 


sample was taken. 


Wrights Station 


North Collins 


Cortland 


Cherry Valley 


Alabama Center 


Seneca Falls 


North Collins 


Franklinville 


Tully 


Mount Kisco 


Corfland 


Tully 


Swormville 


Guilford 


Swormville 


Num- 
ber. 


4369 


4319 


New York AGRICULTURAL EXPERIMENT STATION. 655 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps 1n 100 Pounpbs or FERTILIzER. 


PHOSPHORIC ACID. 


Number. pai Te ee Ed 
Nitrogen. Potash. 
Available. Total. 

3843 Guaranteed 1.65 8. 9. 4. 
Found 1.70 8.74 9.96 4.38 
3299 Guaranteed 11-25 8.5 9.5 205) 
Found 124 8.65 10.17 3.26 

3901 Guaranteed 3.70 Ue 8. 10. 
Found 3.85 8.20 9. 10.46 

3330 Guaranteed .82 4, iN. 8. 
Found .83 5.03 6.31 783 

4472 Guaranteed 125 9 10. 6. 
Found 1.42 9.73 10.49 7.02 

4701 Guaranteed 2.47 7 8. 8 
Found PALSY 7.85 8.75 8.28 

3298 Guaranteed 1.65 8 ‘ 10 
Found iL7fl 8.67 10.19 10.56 

4267 Guaranteed ee 10. itil. Pe. 
Found aa 10.57 TI37 2.18 

3538 Guaranteed 2.47 8. 9. 6. 
.| Found 2.60 8.75 1O0B53 6.44 

3868 Guaranteed 2.47 8. 9. 6. 
Found 2.65 9.35 10.91 6.64 

3902 Guaranteed <a 10. Jal. 8. 
Found a 10.03 10.63 8.40 

3537 Guaranteed .82 8. 9. ie 
Found .98 8.94 9.66 6.95 

4320 Guaranteed — 8. 9. He 
Found —_——— 8.29 9.09 5.32 
4369 Guaranteed ——— 14. WG ——- 
Found — USEPA 16.95 a 

4319 | Guaranteed .82 8. 9. oF. 


Found 1.20 8.47 9.73 3.42 


656 


Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


Name AnD AppreEss oF Manv- 
FACTURER OR JOBBER. 


Coe-Mortimer Co., The, New 
York, N. Y. 


Coe-Mortimer Co., The, New 
Work; Ne Ye 


Coe-Mortimer Co., The, New 
York, N. Y. 


Coe-Mortimer Co., The, New 
York, N. Y. 


Coe-Mortimer Co., The, New 
York, N. Y. 


Coe-Mortimer Co., The, New 
WorksNaye 


Coe-Mortimer Co., The, New 
York Ne ¥- 


Columbia Guano Co., Balti- 
more, Md. 


Columbia Guano Co., Balti- 
more, Md. 


Columbia Guano Co., Balti- 
more, Md. 


Columbia Guano Co., Balti- 
timore, Md. 


Columbia Guano Co., Balti- 
more, Md. 


Columbia Guano Co., Balti- 
more, Md. 


Columbia Guano Co., Balti- 
more, Md. 


Columbia Guano Co., Balti- 
more, Md. 


Columbia Guano Co., Balti- 
more, Md. 


Brand or trade name. 


E.. Frank Coe’s Red Brand 


Excelsior Guano for 


Market Gardening 


E. Frank Coe’s Top Dress- 


ing Manure 


E. Frank Coe’s 12% Su- 


perphosphate 


E. Frank Coe’s Western 


New Yorker 


E. Frank Coe’s XXV Am- 


moniated Phosphate 
Sulphate of Potash 


Thomas Phosphate Pow- 


der (Basic Slag Phos- 
phate) 


Colguanco Potato Manure 


Columbia General Crop 


Manure 


Columbia Grain Special 


Fertilizer 


Columbia Premium Phos- 


phate & Potash 


Columbia Prize Crop 


Phosphate 


Columbia Special Potato 


Formula 


Columbia Special Potato 
Guano 


Columbia Truck & Gar- 
den Manure 


Columbia 12% Acid Phos- 


phate 


Locality where 
sample was taken. 


North Collins 


Wrights Station 


Cherry Valley 


Tully 


Dayton 


Mount Kisco 


North Collins 


Canastota 


Canastota 


So. Alabama 


So. Alabama 


Rexville 


Canastota 


Glens Falls 


Mineola 


Glens Falls 


Num- 
ber. 


3297 


New York AcricutturRAL ExpERIMENT STATION. 657 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 


Pounps 1n 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 


— eee | | | 


Found 


_— ee 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Found 


Found 


Found 


Found 


Found 


Guaranteed 
Found 


Nitrogen Potash. 
Available. Total. 
3.29 8. 9. ia 
320 8.50 10.26 7.08 
7.4 6. Ue 3 
UPA 6.87 Cote 5.48 
a 124, 1334 ——. 
13.99 14.27 - 
82 8. 9. 4 
91 8.52 9.44 4.78 
.82 8. 9. 2 
i 8.75 9.97 2.32 
SETS oe ee en ey ese 
eh reer SS 49 .94 
ss 15. Rae ae 
Serta ees ——— 
3.29 8 8.50 10. 
2.98 8.02 9.39 9.87 
.82 8. 8.50 4. 
.84 7.45 8.48 4.66 
.82 8. 8.50 2. 
.92 8.07 9.29 2.40 
a 10. 8. 
= 10.08 11.36 6.53 
~ = 8 8.50 5 
3. 8.35 8.85 5.26 
1.65 8 8.50 10. 
1.63 8.03 8.91 AZ, 
1.65 iy ono 10. 
1.88 6.43 7.49 9.14 
3.29 8 8.50 hic 
3.02 8.89 10.61 7.06 


i | a | a | 


Guaranteed 
Found 


rr 
is 
_ 
be 
or 
Oo 


* No official method for determining available P.O; in this sample. 
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Report on Inspection Work or THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NaME AND AppREss or Manv- 
FACTURER OR JOBBER. 


Columbia Guano Co., Balti- 
more, Md. 


Columbia Guano Co., Balti- 
more, Md. 


Cooper’s Fertilizer, Peter, 
New York, N. Y. 

Daniels, Fred, Houghton, 
N. Y 


Davidge, William M., Brook- 
lyme NEOs 


Davidge, William M., Brook- 
lyn, N. Y. 


Day, Mrs. R. White, Arling- 
ton, N 


Enterprise Guano Co., Balti- 
more, Md. 


Enterprise Guano Co., Balti- 
more, Md. 


Enterprise Guano Co., Balti- 
more, Md. 


Enterprise Guano Co., Balti- 
more, Md. 


Enterprise Guano Co., Balti- 
more, Md. 


Enterprise Guano Co., Balti- 
more, Md. 


Enterprise Guano Co., Balti- 
more, Md. 


Fertilizer Materials Supply 
Co., The, New York, N. Y. 


Fertilizer Materials Supply 
Co., The, New York, N. Y. 


Fertilizer Materials Supply 
Co., The, New York, N. Y. 


Brand or trade name. 


Genuine German Kainit 


Nitrate of Soda 


Peter Cooper’s Pure Bone 


Dust 


Daniels Commonsense 

Grain and Grass Grower 
Davidge’s Concentrated 
Manure 


Davidge’s Special Phos- 


phorus 


Pure Bone & Meat Fer- 


tilizer 


Complete Manure for all 


Crops 
14% Acid Phosphate 


Ideal Grain Grower 


Phosphate & Potash 


Special Potato Grower 


Super-phosphate 


Vegetable & Potato Guano 


Ground Tankage 


Muriate of Potash 


Nitrate of Soda 


Locality where 


sample was taken. 


Canastota 


Mineola 


Tarrytown 


Machias 


Rockville Center 


Rockville Center 


Arlington 


West Falls 


Oneida 


Barnerville 


Barnerville 


Barnerville 


Barnerville 


West Falls 


New York 


New York 


New York . 


Num- 
ber. 


New York AGricutturRaAL EXPERIMENT STATION. 659 


COLLECTED IN NEW YORK STATE IN 1913. 


Powunps In 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 


Number. 
Nitrogen. Potash 
Available. Total. 
4659 | Guaranteed —. — a 17). 
Found —= ——— 12.62 
3586 Guaranteed ie — —_——. aaa 
Found 15.44 oe wan ~ oa 
3876 Guaranteed 2.05 ad 22.88 ee 
Found 1.55 —_—— 28.10 a 
4271 Guaranteed 2 14. i55¢ ——— 
Found 13.69 14.21 ———_ 
3575 Guaranteed ibe 
Found 2.29 1.59 2D Tea10 
| | 
3576 Guaranteed — — : we 
Found a ae 19.20 + 
3883 Guaranteed 3.54 a 21.24 ——o 
Found 5.56 — 14.04 a 
4285 | Guaranteed 1.65 8. op 
Found 1.80 8.65 11.41 Se 
4380 Guaranteed oe 14. —o 
Found aa 15.44 15.86 —— 
3323 Guaranteed .82 8. 4. 
Found .92 7.82 9.10 4.90 
3322 Guaranteed ———— 10 8. 
Found 10.23 10.59 7.43 
3324 Guaranteed 82 4 8. 
Found .89 4.30 5.34 8.78 
3321 Guaranteed ——-— 12) — 
Found —-- 12.75 13.27 
4288 Guaranteed 1.65 8 10. 
Found 1.64 7.54 9.45 10.04 
4632 Guaranteed 6.56 — 9.24 —_— 
Found 6.46 —_— 10.14 
4633 Guaranteed a ee ——_ 50. 
Found ——— — ——— 50.04 
4634 | Guaranteed il}. ed —— 
Found ke 15s38 a a aa 
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{eEPORT ON Inspection WorkK OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


Fertilizer Materials Supply 
Co., The, New York, N. Y. 


Fertilizer Materials Supply 
Co., The, New York, N. Y. 


German Kali Works, Balti- 
more, Md. 


German Kali Works, Balti- 
more, Md. 


German Kali Works, Balti- 
more, Md. 


Giddings, Burt L., Baldwins- 
ville, N. Y. 


Grace & Co., W. R., New 
SViork Nem ys 


Griffith & Boyd Co., Balti- 
more, Md. 


Griffith & Boyd 
more, Md. 


Co., Balti- 


Griffith & Boyd 
more, Md. 


Co., Balti- 


Griffith & Boyd 
more, Md. 


Co., Balti- 


Griffith & Boyd 
more, Md. 


Co., Balti- 


Griffith & Boyd 
more, Md. 


Co., Balti- 


Griffith & Boyd Co., Balti- 


more, Md. 


Griffith & Boyd 
more, Md. 


Co., Balti- 


Griffith & Boyd 
more, Md. 


Co., Balti- 


Brand or trade name. 


No. 1 Potato & General 


Truck Fertilizer 


No. 2 Potato & Truck 
Fertilizer 

Kainit 

Muriate of Potash 

Muriate of Potash 


Burt’s Banner 


Nitrate of Soda 


Griffith & Boyd Co.’s Far- 


mers Potato Manure 


Griffith & Boyd Co.’s 


Fish Bone and Potash 


Griffith & Boyd Co.’s Gilt 


Edge Crop Guano 


Griffith & Boyd Co.’s High 


Grade Acid Phosphate 


Grifith & Boyd Co.’s 


Royal Potash Guano 


Griffith & Boyd Co.’s 


Royal 10 & 8 


Griffith & Boyd Co.’s 


Special Grain Grower 


Griffith & Boyd Co.’s Veg- 


etable & Tobacco 


Grower 


Griffith & Boyd Co.’s Veg- 


etable Bone 


Locality where 
sample was taken. 


New York 


New York 


Montour Falls 


Aquebogue 


Charlotte 


Baldwinsville 


New York 


Seneca Castle 


Victor 


Holley 


Victor 


Merrifield 


Holley 


Starkey 


Seneca Castle 


Seneca Castle 


Num- 
ber. 


New Yorx AcricutturaL Exprrertment Station. 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


O61 


Pounpbs IN 100 Pounps oF FERTILIZER. 


Nitrogen. 


PHOSPHORIC ACID. 


Available. 


ne 


or 
oO 


aj 
or 


— 


Total. 


Potash. 


to 
ir) 


Found 


— 
oo 


a 


Guaranteed 
Found _ 


662 Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


Name anp ApprREss oF MAnvu- 
FACTURER OR JOBBER. 


Griffith & Boyd Co., Balti- 
more, Md. 


Hammond’s Slug Shot 
Works,  Fishkill-on-Hud- 
Sony Nee 

Haxstun, R. B., Fort Edward, 
ING YG 

Health Chemical Co., Yonk- 
ers, N. Y. 


Health Chemical Co., Yonk- 
ers, N. Y. 


Health Chemical Co., Yonk- 
ers, N. Y. 


Henderson & Co., Peter, 
New York, N. Y. 


Henderson & Co., Peter, 
New York, N. Y. 


Henderson & Co., Peter, 
New York, N. Y. 


Henderson & Co., Peter, 
New York, N. Y. 


Henderson & Co., Peter, 
New York, N. Y. 


Henderson & Co., Peter, 
New York, N. Y. 


Henderson & Co., Peter, 
New York, N. Y. 


Henderson & Co., Peter, 
New York, N. Y. 


Henderson & Co., Peter, 
New York, N. Y. 


Hess & Bro., Inc., S. M., 
Philadelphia, Pa. 


Brand or trade name. 


Griffith & Boyd Co.’s XX 


Potash Manure 


Hammond’s Sward Food 


Haxstun’s Bone Meal Fer- 


tilizer 


Dutchess Brand 


Hudson Brand 


Westchester Brand 


Henderson’s Blood and 


Bone Fertilizer 


Henderson’s Cabbage & 


Cauliflower Fertilizer 


Henderson’s Corn Ferti- 


lizer 


Henderson’s Garden Ferti- 


lizer 


Henderson’s Plant Food| 


Tablets 


Henderson’s Potato Ferti- 


lizer 


Henderson’s Pure Bone 


Henderson’s Universal 


Super-Phosphate 


The Henderson Lawn En- 


richer 


Ammoniated Superphos- 
phate 


Locality where 
sample was taken. 


Venice Center 


Fishkill-on-Hudson 


Moreau 


Yonkers 


Yonkers 


Yonkers 


New York 


New York 


New York 


New York 


New York 


New York 


New York 


New York 


New York 


Crown Point C’t’r. 


Num- 
ber. 


4027 


6881 


4620 


4619 


4615 


4625 


4617 


4622 


4618 


4616 


4852 


New Yorx AaricurturaL Experiment Srarion. 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 


4027 


3881 


Guaranteed 
Found 


Guaranteed 
Found 
Guaranteed 


Found 


Guaranteed 
Found 


Guaranteed 


Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 


Found 


Guaranteed 
Found 
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Pounps 1n 100 Pounps oF FERTILIZER. 


Nitrogen. 


% 


PHOSPHORIC ACID. 


Available. 


10. 
10.95 


4.50 
6.60 


Total. 


11. 
12.79 


5.50 
6.98 


24.50 


14.54 


8. 
8.82 


Potash. 


CONT] Crcor] Gra | On 
S de for) 1e/2) 
(072) oO ee) for) 


00 CO 
or) 
bo 


(00) 


so = 
oo 


(J) 
102) 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


Name anp ApprEss oF MaANnu- 
FACTURER OR JOBBER. 


Hess & Bro., Inc., S. 
Philadelphia, Pa. 


Hess & Bro., Inc., S. 
Philadelphia, Pa. 


Hess & Bro., Inc., 8. 
Philadelphia, Pa. 


Hess & Bro., Inc., S. M., 
Philadelphia, Pa. 
Hess & Bro., Inc., S. M., 


Philadelphia, Pa. 


Hess & Bro., Inc., S. M. 
Philadelphia, Pa. 


Hess & Bro., Inc., S. M., 
Philadelphia, Pa. 
Hess & Bro., Inc., 8. M., 


Philadelphia, Pa. 


Hess & Bro., Inc., S. M., 
Philadelphia, Pa. 


Hess & Bro., Inc., S. M., 
Philadelphia, Pa. 


Hess & Bro., Inc., S. M., 
Philadelphia, Pa. 


Howard, J. W., Somerville, 
Mass. 


Hubbard Fertilizer Co., The, 


Baltimore, Md. 


Hubbard Fertilizer Co., The, 


Baltimore, Md. 


Hubbard Fertilizer Co., The, 


Baltimore, Md. 


Hubbard Fertilizer Co., The, 


Baltimore, Md. 


Hubbard Fertilizer Co., The, 


Baltimore, Md. 


Brand or trade name. 


Cauliflower Manure 


Farmers Grain & Clover 


Grower 


Nitrate of Soda 


Soluble Phosphate 


Soluble 
Potash 


Phosphate and 


Special Cabbage Manure 


Special Compound 


Special Corn Manure 


Special Fish and Potash 


Manure 


Special Potato Manure 


Superior Potash Mixture 


Sheep Manure 


Hubbard’s Blood, Bone & 


Potash Fertilizer 


Hubbard’s Farmers I X L 


Hubbard’s 14% Phos- 


phate 


Hubbard’s Jersey Trucker 


Hubbard’s Oriental Phos- 


phate 


comple wes oe 
Riverhead "4166 
E. Williamson 8745 
Hicksville ” 3572 
E. Williamson 3743 
Stockton ~ 5005 
Riverhead "4167 
E. Williamson 3747 
Crown Point C’t’r.| 4851 
E. Williamson 3746 
Hicksville | 3571 
EK. Williamson 3744 
Newark 4515 
Unadilla 4220 
Windsor 4392 
Montour Falls 4735 
Montour Falls 4734 
Unadilla 4221 


New York AaricurturaL Exprriment Stratton. 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


665 
Pounps 1N 100 Pounps or FERTILIZER. 
PHOSPHORIC ACID. 
Nitrogen. Potash. 
Available. Total. 
4.11 Gy 6. 5. 
4.41 5.99 Celli 5. 
a 10. 11 8. 
9.44 9.96 6.67 
5). ——— ——— — 
15.50 ir ore 
a 14, 15 —- 
a 13.44 14.14 
—. 10. abe 2. 
—— 9.42 9.76 2.22 
3.29 6. ts 4. 
3.38 6.65 7.83 4.02 
.82 8. 9. 4. 
.90 8.24 9. 4.18 
.82 8. 9. 2): 
1.11 8.29 9.63 2.88 
2.06 8. 9. 3. 
2.05 8.16 9.38 3.36 
3.29 8. 9. tbe 
3.30 8.84 9.86 7.04 
1.65 8. 9. 10. 
1.81 6.84 8.25 10.72 
2.46 — 91 4.26 
3.26 8. F ile 
3.31 8.13 8.65 7.30 
1.64 8. 9. 2: 
1.69 8.54 9.60 2.26 
——— 14. Gye _—_— 
— 15.25 17.39 — 
1.64 8. 9, 10. 
1.93 7.64 8.65 10.68 
.82 . 2. 
1.30 8.25 9.41 2.74 
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Report on Inspection Work or THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NaME AND ApprEss or Manv- 
FACTURER OR JOBBER. 


Hubbard Fertilizer Co., The, 


Baltimore, Md. 


dusson, T. T., Pomona, N. Y. 


Intern’! Agr’l Corp’n, Buffalo 


Fert. W’ks, Buffalo, N. Y. 


Intern’! Agr’] Corp’n, Buffalo 
Fert. W’ks, Buffalo, N. Y. 


Intern’! Agr’l Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’] Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’] Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’l Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’! Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’l Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’! Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’] Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’! Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’! Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’l Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’! Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’l Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Brand or trade name. 


Hubbard’s 12-5 Alkaline 


Husson Home Made Po- 


tato Fertilizer 


Animal Tankage 


Bone Meal 


Buffalo Dry Ground Fish 


Celery & Potato Special 


Dissolved Phosphate 


Dried Blood 


Extra Phosphate & Potash 


Farmer’s Choice 


Fish Guano 


Fish Tankage 


Garbage Tankage 


Garden Truck 


General Crop 


General Favorite 


High Grade Manure 


Locality where 
sample was taken. 


Windsor 


Pomona 


Buffalo 


Buffalo 


Baldwinsville 


West Carthage 


Fancher 


Baldwinsville 


Ogdensburg 


Lowville 


Dunkirk 


South Lima 


Eden Center 


Peterboro 


Watertown 


South Dayton 


Malone 


Num- 
ber. 


New York AgricutturaL EXPERIMENT STATION. 667 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps 1n 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 


Number. pees I is Seer LUE TUN ISON 
Nitrogen. Potash. 
Available. Total. 
4393 Guaranteed a Ze 113%. 5. 
Found a 12.01 13.19 5.04 
4552 Guaranteed 4. ae 9. 10. 
Found 4.04 8.03 9.47 11.48 
5006 Guaranteed 6.1 a a ——— 
Found 6.19 a noe — 
3377 Guaranteed 2.4 aa Don ———— 
Found males en 20.43 —_——- 
4145 Guaranteed 6.58 
Found 5.50 6.79 8.07 1.02 
2930 | Guaranteed 1.6 8. 9. 10 
Found 1.49 8.96 10.40 9.44 
3838 Guaranteed 14. 11055, a 
Found aa 14.18 14.57 ——-- 
4144 Guaranteed 9.84 a Ha —_—— 
Found 10.53 -_—— _—— re 
3301 Guaranteed — 10. Hite 8. 
Found = 10.74 11.16 7.05 
2927 Guaranteed 8 6. 9. 5. 
Found .97 7.98 9.72 5.34 
4262 Guaranteed 8 9. 10. Wi 
Found 1.04 8.34 9.04 2.26 
4504 Guaranteed 6.5 —_ 
Found 7.18 — 1.44 1.29 
3367 Guaranteed 2.25 or 4. ss 
Found 2.56 ~ oa 3.78 1.10 
4358 Guaranteed 348} 8. 9. Oe 
Found 3.49 8.07 9.11 6.78 
2938 Guaranteed ~ 9, 10. 3. 
Found ~ a 8.82 9.54 2.98 
4276 Guaranteed 12) 8. 9. Ps 
Found 1.26 9.11 9.87 2.70 
' 3755 | Guaranteed | ene 7. 8. 10. 
Found 3.33 8.05 9.09 10.20 


C68 


Rerrvort on Inspection Work oF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NaME AND AppREss OF MANU- 
FACTURER OR JOBBER. 


Intern’! Agr’l Corp’n, Buffalo 


Fert. Works, Buffalo, N. Y. 


Intern’! Agr’l] Corp’n, Buffalo 
Fert. Works, Buffaio, N. Y. 


Intern’! Agr’l Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’! Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’l Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’! Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’] Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’! Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’! Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’! Corp’n, Buffalo 


Fert. Works, Buffalo, N. Y.| 


Intern’! Agr’! Corp’n, Buffalo 
Fert. Works, Buffalo, N. Y. 


Intern’! Agr’l Corp’n, Pa. 
Fert. Branch, Buffalo, N.Y. 


Intern’! Agr’l Corp’n, Pa. 
Fert. Branch, Buffalo, N.Y. 


Intern’! Agr’l Corp’n, Pa. 


Fert. Branch, Buffalo, N.Y. 


Intern’) Agr’l Corp’n, Pa. 


Fert. Branch, Buffalo, N.Y. 


Intern’! Agr’l Corp’n, Pa. 


Fert. Branch, Buffalo, N.Y. 


Intern’! Agr’l Corp’n, Pa. 
Fert. Branch, Buffalo, N. Y. 


Brand or trade name. 


Ideal Wheat & Corn 


Kainit 


Muriate of Potash 


Muriate of Potash 


Nitrate of Soda 


Nitrate of Soda 


Phosphate & Potash 


Pure Raw Bone 


Sulphate of Potash 


Tankage 


Vegetable & Potato 


Acid Phosphate 


Big Bonanza 


Economy 


Empire 10% 


Four Feed 


Gardeners Special 


Locality where 
sample was taken. 


Malone 


Oakfield 


Rochester 


Baldwinsville 


Rochester 


Baldwinsville 


Waterport 


Sodus 


Baldwinsville 


South Dayton 


Dunkirk 


Springville 


Fancher 


Fancher 


Clarence Center 


Buffalo 


Lakeville 


Num- 
ber. 


New York AGRricuLttuRAL EXPERIMENT STATION. 669 


COLLECTED IN NEW YORK STATE IN 1913. 


PounvDs 1n 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 


Number. [a a SE el 
Nitrogen. Potash. 
Available. Total. 
3751 Guaranteed 1.6 9. 10. a 
Found 1.82 9.60 10.68 5.84 
4475 Guaranteed 1 
Found — SS 12.28 
3996 Guaranteed — — 48. 
Found —_—— —_—— 51.86 
4141 Guaranteed —_— — 48. 
Found ——. — — 50.88 
3995 Guaranteed Ay: —— a — 
Found 15.18 A Mlioree ——— 
4143 Guaranteed 15. —- a —— 
Found 15.04 a ——— —_ 
4314 Guaranteed 12 ioe 5. 
Found a 12.44 12.78 5.36 
3455 Guaranteed 2308! —-- PE — 
Found 3.24 — 18.86 
4142 | Guaranteed — —— —— 48. 
Found ao —— — 50.36 
4277 Guaranteed 6.15 —— ———— 
Found 6.79 —— 10.67 oe 
4263 | Guaranteed 2.4 8 9. rf 
Found 2.46 7.61 9.37 7.08 
4296 Guaranteed -- 12) ile}. — 
Found oa 13.91 14.21 
3839 Guaranteed 8 8. 9 4. 
Found 89 8.83 9.87 4. 
3840 Guaranteed 1.6 8. 9. 4. 
Found 1.61 9.24 10.88 4.88 
4332 Guaranteed 1.6 8. 9. 10. 
Found 1.63 8.79 9.43 10.24 
5007 Guaranteed 8 8. 9. 2 
Found 81 8.51 9.90 Bs} 
4505 Guaranteed 2.4 6. ie 10. 
Found 2.02 6.48 7.06 10.72 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NaME AND ADDRESS OF MANvU- 
FACTURER OR JOBBER. 


Intern’! Agr’l Corp’n, Pa. 


Fert. Branch, Buffalo, N.Y. 


Intern’! Agr’l Corp’n, Pa. 


Fert. Branch, Buffalo, N.Y. 


Intern’! Agr’l Corp’n, Pa. 


Fert. Branch, Buffalo, N.Y. 


Intern’! Agr’l Corp’n, Pa. 


Fert. Branch, Buffalo, N.Y. 


Intern’! Agr’l Corp’n, Pa. 
Fert. Branch, Buffalo, N.Y. 


International Seed Co., 
Rochester, N. Y. 

International Seed Co., 
Rochester, N. Y. 

International Seed Co., 
Rochester, N. Y. 

International Seed Co., 
Rochester, N. Y. 

International Seed Co., 
Rochester, N. Y. 

Jarecki Chemical Co., The, 
Sandusky, O. 

Jarecki Chemical Co., The, 
Sandusky, O. 

Jarecki Chemical Co., The, 
Sandusky, O. 

Jarecki Chemical Co., The, 
Sandusky, O. 

Jarecki Chemical Co., The, 


Sandusky, O. 


Jarecki Chemical Co., 


Sandusky, O. 


Jarecki Chemical Co., The, 


Sandusky, O. 


Brand or trade name. 


Grain & Grass 


Standard Phosphate 


Standard Phosphate 


Vegetable & Vine 


International Al Special 


Manure 

International Crop 
Grower 

International Electric 
Fertilizer 

International Grain & 
Grass Fertilizer 

International Potato & 


Truck Manure 


Black 
Guano 


Diamond Fish 


Fish & Potash Garden 


Fertilizer 


Fish & Potash General 


Grower 


Fish and Potato Grain 


Special 


Fish and Potash Truck 


Manure 


Humus-Phosphate with 


Potash 


Special Cabbage & Onion 


Guano 


Locality where 
sample was taken. 


Franklinville 


Potato & Truck Manure] Buffalo 


Wayland 


Buffalo 


Getzville 


North Collins 


Guilford 


Waterville 


Cincinnatus 


Oriskany Falls 


Attica 


Medina 


Eden Center 


Ransomville 


Knowlesville 


Medina 


Walker 


Num- 
ber. 


New York AGRICULTURAL EXPERIMENT STATION. 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 


4268 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 


Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
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Pounps 1n 100 Pounps oF FERTILIZER. 


Nitrogen. 


PHOSPHORIC ACID. 


Available. 


10. 
10.35 


Total. 


11. 
10.85 


She 
9.31 


11. 
11.15 


LEO 
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Report on Inspection Work oF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


Lattin, Frank H., Albion, 
NERY 

Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 

Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 


Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Brand or trade name. 


Wool Waste Fertilizer 


Genuine German Kainit 


Lister’s Ammoniated Dis- 


solved Bone Phosphate 


Lister’s Ammoniated Dis- 
solved Superphosphate 


Lister’s Bone Meal 


Lister’s Bone Meal 


Lister’s Buyer’s Choice 


Acid Phosphate 


Lister’s Cauliflower and 


Cabbage Fertilizer 


Lister’s Celebrated 
Ground Bone and Tank- 
age Acidulated 


Lister’s Corn No. 2 Fer- 


tilizer 


Lister’s Dissolved Phos- 


phate and Potash 


Lister’s Excelsior Guano 


Lister’s G. Brand 


Lister’s Grain and Grass 


Fertilizer 


Lister’s New York Special 


Fertilizer 


Lister’s Oneida Special 


Locality where 
sample was taken. 


Knowlesville 


Warrensburg 


Wallace 


Utica 


Albany 


Utica 


Skaneateles 


North Tonawanda 


Hobart 


Skaneateles 


Cherry Valley 


Cincinnatus 


Utica 


Utica 


Utica 


Utica 


Num- 
ber. 


New York AgricuLttuRAL ExprerRIMENT STATION. 673 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps 1n 100 Pounps oF FERTILIZER. 


PHOSPHORIC ACID. 


Number. aes eR RE eee eee 
Nitrogen. Potash. 
Available. Total 

5012 | Guaranteed 75 75 Os 
Found 1.29 17 31 3.63 

4092 | Guaranteed a ——— —— iP), 
Found a — SED 13.40 
4723 Guaranteed 2.06 8 9. 1.50 
Found 2.10 8.63 10.17 2.04 
3653 Guaranteed De 8. 9. 1.50 
Found 2.09 8.06 9.84 1.56 
3303 Guaranteed 2.67 a 22.88 a 
Found 3.28 ——— 23.82 a 
3666 | Guaranteed 2.67 a 22.88 ——- 
Found 3.74 ee 24.54 —_——. 
3506 Guaranteed ~ 14. 15: —_———. 
Found a 14.33 14.49 —- 

4315 | Guaranteed 3.29 8. 9. e 
Found 3.55 8.50 9.70 7.50 
3632 | Guaranteed 2.67 6. 123 — 
Found 3.31 8.59 10.69 PAST? 

3502 Guaranteed 1.65 10. Wil 4. 
Found 1.84 10.36 11.94 4.16 

3328 | Guaranteed ve 10. 1s Di 
Found a 10.40 10.64 2.28 

3908 Guaranteed .82 9. 10. & 
Found 122; 9.73 10.99 7.20 

3665 Guaranteed .82 8. 9. 4. 
Found 1.04 8.29 9.29 3.98 

3668 Guaranteed a 9. 10. ie 
Found a 8.56 9.06 4.72 

3664 Guaranteed 82 8. 9. 10. 
Found 1.05 8.02 9.16 10.08 

3667 Guaranteed .82 ae 8. 1 
Found 1.01 6.78 8.17 1.10 


43 
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Report on Inspection WorkK OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NaME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. Y. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Listers Agricultural Chemical 
Co., Newark, N. J. 


Lowell Fertilizer Co., Boston, 
Mass. 


Lowell Fertilizer Co., Boston, 
Mass. 


Brand or trade name. 


Lister’s Orchard Fertilizer 


Lister’s Potato Manure 


Lister’s Potato No. 2 Fer- 


tilizer 


Lister’s Reliance 


Lister’s Special Crop Pro- 


ducer 


Lister’s Special 10% Po- 


tato Fertilizer 


Lister’s Special Wheat 
Fertilizer 


Lister’s Success 


Lister’s Standard Pure 


Superphosphate of Lime 


Lister’s Superior  Dis- 
* solved Phosphate and 
Potash 


Lister’s 3-6-10 For Pota- 


toes 


Lister’s U. 8. Super Phos- 


phate 


Lister’s Wheat and Rye 


Fertilizer 


Muriate of Potash 


Ground Tankage 


Lowell Acid Phosphate 


Locality where 


sample was taken. 


Hilton 

Utica 

Utica 
Trumansburg 
Getzville 
Utica 


Getzville 


Utica 


Utica 


Albion 


Cincinnatus 


Newark Valley 


Cato 


Hilton 


Arkport 


Glen 


Num- 
ber. 


New York AcricurturaLt ExpErRIMENT STATION. 675 
COLLECTED IN NEW YORK STATE IN 1913. 
Pounps 1n 100 Pounps or FerrivizEr. 
PHOSPHORIC ACID. 
Number. 
Nitrogen. Potash. 
Available. Total. 

3963 Guaranteed -— 6. le 10. 
Found ~~ 6.33 6.33 10.20 

3656 Guaranteed 3.29 8. 9. ii. 
Found 3.40 8.34 9.68 7.20 

3655 Guaranteed 1.65 10. ihe 4. 
Found 1.82 9.54 Jaa 4.44 

4407 | Guaranteed 1.03 8. 9. Bait 
Found iis 8.27 9.57 2.16 

4321 Guaranteed .82 i 8. ie 
Found .90 7.08 8.24 1.34 

3654 Guaranteed 1.65 8. 9. 10. 
Found 1.83 0.51 9.18 10.44 

4322 Guaranteed G5 8. 9. 3. 
Found air 7.92 9.32 3.30 

3651 Guaranteed 123 Giz 10. Be 
Found 1.43 9.05 10.83 2.16 

3669 Guaranteed 267i 9. 10. De 
Found 2.59 9.66 10.52 2.18 

3829 Guaranteed ——- 10. ite 8. 
Found wo 10.62 10.74 8.50 

3907 Guaranteed 2.47 6. a. 10. 
Found 2.69 5.75 7.83 10.64 

4424 Guaranteed 1.038 8. 9. 2: 
Found ial 8.33 9.67 2.20 

4025 Guaranteed 1.65 8. 9. 2% 
Found Lewd 8.33 9.71 2.30 

3964 Guaranteed — a ------- 49. 
Found —— a a 50.24 
4048 Guaranteed it. —— 14, —_—--- 
Found 4.19 — 19.62 aa 
4228 Guaranteed —— 14. lng —— 
Found —-—— 16.26 17.64 — 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


Name anp ADDRESS OF MANU- 
FACTURER OR JOBBER. 


Lowell Fertilizer Co., Boston, 


Mass. 

Lowell Fertilizer Co., Boston, 
Mass. 

Lowell Fertilizer Co., Boston, 
Mass. 


Lowell Fertilizer Co., Boston, 
Mass. 


Lowell Fertilizer Co., Boston, 
Mass. 


Lowell Fertilizer Co., Boston, 


Mass. 


Lowell Fertilizer Co., Boston, 


Mass. 


Lowell Fertilizer Co., Boston, 
Mass. 


Lowell Fertilizer Co., Boston, 
Mass. 


Lowell Fertilizer Co., Boston, 
Mass. 


Lowell Fertilizer Co., Boston, 
Mass. 


Lowell Fertilizer Co., Boston, 
Mass. 


Lowell Fertilizer Co., Boston, 
Mass. 


Lowell Fertilizer Co., Boston, 


Mass. 


Lowell Fertilizer Co., Boston, 


Mass. 


Lowell Fertilizer Co., Boston, 


Mass. 


Brand or trade name. 


Lowell Animal Brand for 


all Crops 


Lowell Bone Fertilizer for 


Corn, Grass, Grain and 
Vegetables 


Lowell Cereal Fertilizer 


Lowell Corn and Vege- 


table 


Lowell Dissolved Bone & 


Potash 


Lowell Empress Brand for 


Corn, Potatoes & Grain 


Lowell Grain Phosphate 


Lowell Potato Grower 
with 10% Potash 


Lowell Potato Manure 


Lowell Potato Phosphate 
Lowell Soluble Phosphate 


Lowell Special Potato Fer- 


tilizer with 10% Potash 


Lowell Sterling Phosphate 


Lowell Superior Fertilizer 


with 10% Potash 


Lowell Vegetable and 


Grain Fertilizer 


Muriate of Potash 


Locality where 
sample was taken. 


Cobleskill 


Cobleskill 


Cobleskill 


Cortland 


Cobleskill 


Cobleskill 


Middle Granville 


Binghamton 
Deposit 
Hoosick Falls 
Cortland 
Warrensburg 
Eagle Bridge 
Binghamton 
Cobleskill 


Deposit 


Num- 
ber. 


~J 
~J 


New York AqricuttuRAL ExpErRIMENtT STATION. 6 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounpbs IN 109 Pounps oF FERTILIZER. 


PHOSPHORIC ACID. 


Number. ed 
Nitrogen Potash. 
Available. Total. 

3309 Guaranteed 2.46 8 9. 4. 
Found 2.40 8.35 9.31 4.98 

3305 Guaranteed 1.64 8. 9. 33 
Found 1.60 8.13 9.01 3.04 

3306 | Guaranteed .82 a 8. | ile 
Found 86 6.48 7.18 1.08 

3904 Guaranteed 3.28 8. 9. ia 
Found 3.24 8.44 9.60 7.80 

3308 | Guaranteed 1.64 9. 10. 2 
Found 1.80 10.55 13.27 2.48 

3304 | Guaranteed 1.24 Eras 8. 2A 
Found : 1.30 7.19 8.19 2E22 

4071 Guaranteed ——— 10. ie 8. 
Found —— 10.10 11.36 7.84 

4389 | Guaranteed 3.28 6 @ 10. 
Found 3.01 alley 7.85 10.20 

4112 Guaranteed 1.64 7 8. 4. 
Found eval UU Alvs 7.95 4.30 

4063 Guaranteed 2.46 8. 9. 6. 
Found 2.44 8.17 9.01 6.06 
3905 | Guaranteed ——— 1. 13. or 

Found ——_— 12.96 13.44 

4091 Guaranteed 2.46 6. le 10. 
Found 2.42 6.25 7.09 10.24 

4065 Guaranteed .82 8. 9. 4 
Found 84 Heath 8.45 3.83 

4388 | Guaranteed 3.69 ae 8. 10. 
Found 3.85 7.36 8.32 10.72 

3307 Guaranteed 1.64 8. 9. 10. 

Found eS 7.90 9.15 10. 


4114 Guaranteed —- 
Found _— 


I 
| 


50. 
49.88 
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Rerort on Insprcrion Work oF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


WAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


Lowell Fertilizer Co., Boston, 
Mass. 


Ludlam Co., Frederick, New 
York, N. Y. 


Ludlam Co., Frederick, 
Wonk Ne is 


New 


Ludlam Co., Frederick, New 


iorkewNpeye 


Ludlam Co., Frederick, New 


Yiorkos Nm 


Ludlam Co., Frederick, New 


York, N. Y. 


Ludlam Co., Frederick, New 


SYorkew Nae 


Ludlam Co., Frederick, New 
VorkyNe Ye 


Lyon, S. G., Aurora, N. Y. 

McCoy, George E., Peekskill, 
INESYe 

Mapes Formula & Peruvian 


Guano Co., The, New York 


Mapes Formula & Peruvian 
Guano Co., The, New York 


Mapes Formula & Peruvian 
Guano Co., The, New York 


Mapes Formula & Peruvian 
Guano Co., The, New York 


Mapes Formula & Peruvian 
Guano Co., The, New York 


Mapes Formula & Peruvian 
Guano Co., The, New York 


Mapes Formula & Peruvian 
Guano Co., The, New York 


Pure Ground Bone 


Brand or trade name. 


Nitrate of Soda 


Ludlam’s A. B. F. Ferti- 


lizer 


Ludlam’s Antler Fertilizer 


Ludlam’s Cecrops Ferti- 


lizer 


Ludlam’s Fruit and Vine 


Fertilizer 


Ludlam’s Palmetto Fer- 


tilizer 


Ludlam’s P. G. Phosphate 


Ludlam’s Special Potato 


Fertilizer 


S. G. Lyon’s Ammoniated 


Bone Super-Phosphate 


An Honest Fertilizer 


The Mapes Average Soil 


Complete Manure 


The Mapes Cauliflower 
and Cabbage Manure 


The Mapes Complete 


Manure 10% Potash 


The Mapes Corn Manure 


The Mapes Economical 
Potato Manure 


The Mapes General Crop 


Brand 


Locality where 
sample was taken. 


Middle Granville 


Oyster Bay 


Tiashoke 


Oyster Bay 


East Greenbush 


Coxsackie 


Albany 


Oyster Bay 


Aurora 


Peekskill 


Babylon 


Baldwinsville 


Mattituck 


Utica 


Mattituck 


Baldwinsville 


White Plains 


Num- 
ber. 


New York AcricutturaL Experiment STATION. 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 
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Pounps 1n 100 Pounps or FERTILIZER. 


Nitrogen. 


PHOSPHORIC ACID. 


Available. 


Total. 


SE 


Found 


—_—S—$ | EE 


| | || 


Found 


Found 


Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
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Rerorr on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


Mapes Formula & Peruvian 
Guano Co., The, New York 


Mapes Formula & Peruvian 
Guano Co., The, New York 


Mapes Formula & Peruvian 
Guano Co., The, New York 


Martin Co., D. B., Phila- 
delphia, Pa. 

Martin Co., D. B., Phila- 
delphia, Pa. 

Martin Co., D. B., Phila- 
delphia, Pa. 

Martin Co., D. B., Phila- 
delphia, Pa. 

Martin Co., D. B., Phila- 
delphia, Pa. 

Martin Co., D. B., Phila- 
delphia, Pa. 

Martin Co., D. B., Phila- 
delphia, Pa. 


Mittenmaier Fertilizer Co., 
Rome, N. Y. 


Mittenmaier Fertilizer Co., 
Rome, N. Y. 


Mittenmaier Fertilizer Co., 
Rome, N. Y. 


Moller & Co., Maspeth, L. I. 
Moller & Co., Maspeth, L. I. 


Nassau Fertilizer Co., New 
York, N. Y. 


Nassau Fertilizer Co., New 
Work, Ni: Ye 


Brand or trade name. 


The Mapes Nitrogenized 


Super Phosphate 


The Mapes Potato Ma- 


nure (L. I. Special) 


The Mapes Tobacco Ma- 


nure Wrapper Brand 


Martin’s Gilt Edge Potato 


Manure 


Martin’s High Grade Po- 


tato 


Martin’s Potash & Soluble 


Phosphate 


Martin’s Prize Potato 


Martin’s Com- 


pound 


Special 


Martin’s Special Potato 


Manure 


Martin’s Trucker Guano 


Hop & Potato Fertilizer 


Super Phosphate 


Super Phosphate 


Champion No. 1 Pure 


Bone Fertilizer 
Champion No. 2 Pure 
Bone Fertilizer 


General Favorite 


Soluble Phosphate 


Locality where 
sample was taken. 


Coxsackie 


Sayville 


Baldwinsville 


Syracuse 


Syracuse 


Prattsburg 


Syracuse 


Syracuse 


Syracuse 


Prattsburg 


Canastota 


Rome 


Canastota - 


Maspeth 


Maspeth 


Lowville 


Ballston Spa. 


Num- 


New York AGRICULTURAL EXPERIMENT STATION. 681i 
COLLECTED IN NEW YORK STATE IN 1913. 
Pounps 1n 100 Pounps or FERTILIZER. 
PHOSPHORIC ACID. 
Number. 
Nitrogen. Potash 
Available. Total. 
3895 | Guaranteed : 2.06 9. 11. 2.50 
Found 2.04 8.71 11.59 3.48 
4601 Guaranteed 3.29 4, 6. Uke 
Found 33.35 5.01 6.57 7.16 
4431 Guaranteed 6.18 en 4.50 10.50 
Found 6.45 aa 5.62 12.45 
3535 Guaranteed 2.47 Us 10. 
Found Mavi 7.86 8.48 9.41 
3534 Guaranteed i.) 8. a 10. 
Found 3.05 8.41 8.81 10.08 
t 4728 Guaranteed ——— 10. 8. 
Found aa 10.40 11.06 6.71 
3533 Guaranteed 1.65 8. a 10. 
Found 172 8.69 ey 10.30 
3532 Guaranteed 1.65 8. 5) 
Found 1.76 9.26 10.48 jean 
35381 Guaranteed .82 8. 5), 
Found 1.04. 9.09 10.27 4.68 
4729 | Guaranteed 3.30 8. Ue 
Found Seon 9.50 11.14 6.32 
4661 Guaranteed 1.00 8. 3 
Found .79 6.98 8.93 Sale 
4206 Guaranteed 2.00 8. on 
Found .82 8.42 9.24 Sate 
4662 Guaranteed 2.00 8. oe 
Found .90 6.30 10.80 3.82 
4626 Guaranteed 2.88 The 6. 
Found 3.29 9.03 11.85 9 28 
4627 Guaranteed 3.30 Ze 5: 
Found 3.33" 8.76 1362 5.68 
2925 Guaranteed .82 8. 9, 4. 
Found .92 8.42 9.62 4.10 
4096 | Guaranteed -a 14. 15. = 
Found —_ 14.82 16. | —— 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANnu- 
FACTURER OR JOBBER. 


Nassau Fertilizer Co., New 
Mork Nea. 


Nassau Fertilizer Co., New 
Work INo,. 


Nassau Fertilizer Co., New 
Work iN. Yi. 


National Fertilizer Co., The, 
New York, N. Y. 


National Fertilizer Co., The, 
New York, N. Y. 


National Fertilizer Co., The, 
New York, N. Y. 


National Guano Co., Aurora, 
Ill. 


National Guano Co., Aurora, 
Ill. 


National Guano Co., Aurora, 
Ill. 


New England Fertilizer Co., 
Boston, Mass. 


New England Fertilizer Co., 
Boston, Mass. 


New England Fertilizer Co., 
Boston, Mass. 


New England Fertilizer Co., 
Boston, Mass. 


Newhof & _ Son, 
Albany, N. Y. 


Lewis, 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


Brand or trade name. 


Special Potato Fertilizer 


Ten & Eight Special 


Wheat & Grass Grower 


National Complete Root 


and Grain Fertilizer 


National Complete Root 


Fertilizer ‘‘ Special ” 


National XXX Fish and 


Potash 


Sheep’s Head Brand Pul- 


verized Sheep Manure 


Sheep’s Head Brand Pul- 


verized Sheep Manure 


Sheep’s Head Brand Pul- 


verized Sheep Manure 


Dissolved Bone Black 


New England Corn Phos- 


phate 


New England Potato Fer- 


tilizer 


New England Standard 


Phosphate 


Pure Fertilizer 


Bone Meal 


Muriate of Potash 


Patrons—P of H—4-8-7 


Locality where 
sample was taken. 


Ballston Spa 


Afton 


Lowville 


Eastport 


Calverton 


Calverton 


Buffalo 


Jamaica 


Yonkers 


Granville 


Granville 


Gouverneur 


Gouverneur 


Albany 


Webster 


Brockport 


Port Byron 


Num- 
ber. 


Nrew York AGRICULTURAL EXPERIMENT STATION. 685 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps 1n 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 


Number. —_—_-- 
Nitrogen. Potash. 
Available. Total. 
4097 Guaranteed 1.65 8. 9. 10. 
Found 1.68 8.51 10.35 10.72 
4397 | Guaranteed ane 10. Lite 8. 
Found as 10.55 Talal 8.34 
2926 Guaranteed .82 8. 9. 2 
Found 1.03 8.42 10.08 2.18 
4188 | Guaranteed 3.29 8. 9. 6. 
Found 3.30 8.61 9.85 6.62 
4172 | Guaranteed 3.29 8. 9. ihe 
Found 3.29 8.27 9.35 7.47 
4171 Guaranteed 2.47 ie 6. 31 
Found 2.45 6.03 6.73 2.96 
3391 Guaranteed Dee ie 1525 1.50 
Found 2.40 iesill 1.45 1.96 
3593 Guaranteed 2.25 ite 1325 1.50 
Found Pv 1235 1.49 2h 
3859 Guaranteed 2e25 li. 125) 1.50 
Found oak 1.29 1.438 2.29 
4077 Guaranteed ee 15s ae 
Found a 15.26 18.56 
4078 Guaranteed 1.64 8. 9. Se 
Found 1.65 8.53 9.33 2.96 
3770 Guaranteed 1.64 "Uh 8. 4 
Found 1.67 7.28 8.03 4.24 
3771 Guaranteed .82 8. 9. 4. 
Found .83 Uae: 8.48 4.02 
3350 Guaranteed oe —_— 9. —- 
Found 5.62 a 12.93 —— 
4008 Guaranteed See == 
Found 4.32 a 21.97 
3468 Guaranteed ooo a a 49. 
Found —— a By 


SS | Ss |, ) hs 


3482 | Guaranteed Si. 5 8. : 
Found 3.28 8.20 9.18 7.50 
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Report on Inspection Work oF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


N. Y. State Grange Purchas- 
ing Agency, Olean, N. Y. 


Niantic Menhaden Oil & 
Guano Co., The, South 
Lyme, Conn. 


Brand or trade name. 


Patrons—P of H—4-8-7 
Patrons—P of H—4-6-10 
Patrons—P of H—14% 
Patrons—P of H—14% 
Patrons—P of H—14% 
Patrons—P of H—1-8-4 
Patrons—P of H—10-8 
Patrons—P of H—10-8 
Patrons—P of H—2-8-5 
Patrons—P of H—2-8-5 
Patrons—P of H—2-8-10 


Patrons—P cf H—2-8-10 


Patrons—P of H—2-8-10 


Patrons—P of H—2-8-10 


Raw Bone Meal 


Acidulated Fish Guano 


Locality where 


sample was taken. 


Troy 


Albany 


Frewsburg 


Brockport 


West Sand Lake 


Red Creek 


Port Byron 


West Sand Lake 


Jamestown 


West Sand Lake 


Jamestown 


Brockport 


Port Byron 


Troy 


West Sand Lake 


Southold 


New York Aqricurturat Experiment Srarion. 685 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps 1n 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 


Number. TS 
Nitrogen. Potash. 
Available. Total. 
4858 Guaranteed 3.29 8. 8.50 7 
Found 3.03 8.49 9.16 8.16 
4085 Guaranteed 3.29 6. 6.50 10. 
Found 3.30 6.01 6.71 10.20 
3279 Guaranteed a 14. 14.50 ——— 
Found a 13.95 15213 ———. 
3471 Guaranteed — 14. 14.50 a 
Found ——- 14.18 15.46 —_ 
4856 Guaranteed a 14. 14.50 a 
Found oa 14.48 14.59 — 
3728 Guaranteed .82 8. 8.50 4. 
Found .94 7.86 9.38 4.20 
3481 Guaranteed a 10. 10.50 8. 
Found a 10.27 10.69 8.96 
4854 Guaranteed a 10. 10.50 8. 
Found a 9.97 10.53 8.24 
3280 Guaranteed 1.65 8. 8.50 i. 
Found 1.67 8.10 9.86 Dake 
4853 Guaranteed 1.65 8. 8.50 ye 
Found 1.69 7.53 8.16 5.96 
3281 Guaranteed 1.65 8. 8.50 10. 
Found 1.66 MeOG 7.97 10.14 
3469 Guaranteed 1.65 8. 8.50 10. 
Found Ve w2 8. 9.40 10.44 
3483 Guaranteed 1.65 8. 8.50 10. 
Found 1.83 8.05 9.03 10.80 
4857 Guaranteed 1.65 8. 8.50 10. 
Found 1.64 8.28 8.79 10.36 
4855 Guaranteed Sie70 —-- 22. oe 
Found 4.21 21.40 ——- 
4176 | Guaranteed 3.30 2200 


a) 
mon 
OO 


Found 4,22 4.70 


Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAMB AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


Menhaden Oil & 
The, South 


Niantic 
Guano Co., 
Lyme, Conn. 


Niantic Menhaden Oil & 


Guano Co., The, South 
Lyme, Conn. 

Nitrate Agencies Co., New 
York Ne 

Nitrate Agencies Co., New 
York, Ni aYe 

Nitrate Agencies Co., New 
Work, NEeYe 

Nitrate Agencies Co., New 
iork;, Nia ¥e 

Nitrate Agencies Co., New 
pMiorks Nowe 

Nitrate Agencies Co., New 
York, N. Y. 

Nitrate Agencies Co., New 
York, N. Y. 

Nitrate Agencies Co., New 
Wiork Nia Yo 

Nitrate Agencies Co., New 


Work, Ney. 


Nitrate Agencies Co., New 


SVOrk. Nowy. 


Pan American Fertilizer Co., 
New York, N. Y. 


Pan American Fertilizer Co., 
York, N. Y. 


Pan American Fertilizer Co., 
New York, N. Y. 


Brand or trade name. 


Bone, Fish & Potash 


Dry Ground Fish Guano 


Ground Bone 


Ground Tankage 7-30 


High Grade Acid Phos- 
phate 


High Grade Acid Phos- 
phate 


Muriate of Potash 
Muriate of Potash 
Nitrate of Soda 
Nitrate of Soda 
Nitrate of Soda 
Sulphate of Potash 


Orchard & Fruit Special 


Pan American Favorite 


Phosphate 


Pan American General 
Grain Grower 


Pan American Fertilizer Co.,) Pan American Harvest 


New York, N. Y. 


Winner 


Locality where 
sample was taken. 


Mattituck 


Laurel 


New Paltz 


Riverhead 


Kings Park 


New Paltz 


Kings Park 


New Paltz 


Freeport 


Milton 


Kings Park 


Baldwinsville 


Milton 


Attica 


Farnham 


Attica 


Num- 
ber. 


4159 


4163 


New York AGricuLtuRAL EXPERIMENT STATION. 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 


4159 


4163 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


637 


Pounps 1n 100 Pounps or FERTILIZER. 


Nitrogen. 


PHOSPHORIC ACID. 


Available. 


Total. 


Potash. 


a  ————  —_ 


Guaranteed 
Found 


688 Report on Inspection WorK OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


Name anp AppREss oF MAnNnu- Locality where Num- 
FACTURER OR JOBBER. Brand or trade name. sample was taken. ber. 

Pan American Fertilizer Co.,| Pan American Ideal Com-| Milton 3605 
New York, N. Y. pound 

Pan American Fertilizer Co.,| Pan American Orchard &| Attica 3498 
New York, N. Y. Fruit Special 

Pan American Fertilizer Co.,] Pan American 10-8 Phos-| Kendaia 4702 
New York, N. Y. phate 

Pan American Fertilizer Co.,; Pan American Vegetable) Riverhead 4175 
New York, N. Y. & Potato Special 

Patapsco Guano Co., Balti-| Patapsco Alkaline Plant) Oxford 4105 
more, Md. Food 

Patapsco Guano Co., Balti-| Patapseco Coon Brand} Oxford 4106 
more, Md. Guano 

Patapsco Guano Co., Balti-| Patapsco Empire Alkaline} Oxford 4103 
more, Md. Bone 

Patapsco Guano Co., Balti-| Patapsco Grain & Grass; Clinton 3678 
more, Md. Producer 

Patapsco Guano Co., Balti-| Patapsco O. K. Phosphate] Oxford 4104 
more, Md. 

Patapsco Guano Co., Balti-| Patapsco Peerless Potato] Williamstown 4226 
more, Md. Guano 

Patapsco Guano Co., Balti-| Patapsco Prolific Potato! Hobart 3630 
more, Md. Phosphate 

Patapsco Guano Co., Balti-| Patapsco Special Potato} Port Leyden 2918 
more, Md. Guano 

Patapsco Guano Co., Balti-| Patapsco Superior Alka-| Clinton 3676 
more, Md. line Manure 

Patapsco Guano Co., Balti-| Patapsco Vegetable &) Port Leyden 2919 
more, Md. Corn Fertilizer 

Pennsylvania Fertilizer Co.,) Grain Special Buffalo 5009 
The, Buffalo, N. Y. 

Piedmont-Mt. Airy Guano} Blood Fulton 4224 


Co., Baltimore, 


Md. 


New York Aqricutturat Exprertment Station. 689 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps 1n 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 


Number. Be SE SS Cee a 
Nitrogen. Potash. 
Available. Total. 

3605 Guaranteed 2.46 8. 9. 4. 
Found . 2.74 ear 7.78 4.04 

3498 | Guaranteed 1.64 8. 9. 10. 
Found SPA 5.88 6.56 10.15 

4702 | Guaranteed oe 10. Ay 8 
Found Sp23 12.18 8.32 

4175 Guaranteed 3.28 6. ; 10. 
Found : 3.31 6.25 6.71 10.50 

4105 Guaranteed aaa 8. 9. i 

Found 8.69 9.47 oe 

4106 | Guaranteed ‘2 9. 10. 3. 
Found .94 9.63 10.55 BU) 

4103 Guaranteed a 1. 1S? 5. 
Found 12.68 13.54 4.69 

3678 Guaranteed .82 8. 9 4. 
Found 84 8.25 9.49 4.32 

4104 Guaranteed .82 8. 9. Pe 
Found 1.16 8.71 9.83 2.46 

4226 Guaranteed 3.29 6. de 10. 
Found 3.40 te 7.96 10.38 

3630 Guaranteed 3.29 8. 9. ie 
Found 3.26 8.19 11.09 (il 

2918 | Guaranteed 1.65 8. 9. 10. 
Found 1.85 8.93 10.63 10.32 

3676 Guaranteed — 10. ile 8. 
Found a 9.79 10.41 8.36 

2919 Guaranteed 1.65 8. 9. 4. 
Found 1.65 8.41 9.75 4.12 
5009 Guaranteed 2 8. 9. 15 
Found 2.06 7.44 9.04 2.43 
4224 Guaranteed ea —— ———. 
Found 13.48 a — _—_—- 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


Piedmont-Mt. Airy Guano 


Co., Baltimore, Md. 
Piedmont-Mt. Airy Guano 
Co., Baltimore, Md. 


Piedmont-Mt. Airy Guano 
Co., Baltimore, Md. 
Piedmont-Mt. Airy Guano 
Co., Baltimore, Md. 
Piedmont-Mt. Airy Guano 
Co., Baltimore, Md. 


Piedmont-Mt. Airy Guano 
Co., Baltimore, Md. 


Piedmont-Mt. Airy 
Co., Baltimore, Md. 


Guano 


Piedmont-Mt. Airy 
Co., Baltimore, Md. 


Guano 
Piedmont-Mt. Airy Guano 
Co., Baltimore, Md. 


Piedmont-Mt. Airy 
Co., Baltimore, Md. 


Guano 


Piedmont-Mt. Airy Guano 

Co., Baltimore, Md. 
Piedmont-Mt. Airy Guano 
Co., Baltimore, Md. 


Piedmont-Mt. Airy 
Co., Baltimore, Md. 
Piedmont-Mt. Airy Guano 


Co., Baltimore, Md. 


Piedmont-Mt. Airy Guano 


Co., Baltimore, Md. 


Piedmont-Mt. Airy 
Co., Baltimore, Md. 


Guano 


Piedmont-Mt. Airy 
Co., Baltimore, Md. 


Guano 


Piedmont Bone Meal 


Guano 


Brand or trade name. 


Bone Tankage 


Insula Guano for All Crops 


Levering’s Harvest Queen 


Levering’s Standard 


Long Island Special 


Muriate of Potash 


New York Cabbage & Po- 
tato Guano 


Nitrate of Soda 


Piedmont Banner Brand 


Piedmont Celery & Vege- 


table Compound 


Piedmont Early Vegetable 


Manure 


Piedmont Farmers Fay- 


orite 


Piedmont 14% Acid Phos- 


phate 


Piedmont New York Veg- 


etable Manure 


Piedmont Oats & Grass 


Guano 


Piedmont Pea & Bean 


Grower 


Locality where 
sample was taken. 


West Falls 
Holland 
Breesport 
Lyons Falls 
West Falls 
Clyde 
North Rose 
West Falls 
West Falls 
Java 
Weedsport 
Riverhead 
Sherburne 
Knowlesville 
Port Byron 
Harpersville 


Sherburne 


Num- 
ber. 


4128 


New York AGRICULTURAL EXPERIMENT STATION. 691 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 


Pounpbs 1N 109 Pounps or FERTILIZER. 


Nitrogen. 


PHOSPHORIC ACID. 


Available. 


| | 
| 


—— | eee | | 


——_—— | | | | 


| ee | | 


Found 


Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


S 


Orn | COCO | COM 
i) 
bo 


a 
vo) 
ow 


Co 
lor) 
— 


—" 
oO 


non 


On|] WwW] Np 
Oo C= 
es) lor) 


ve} 
or 


48 .02 


—————————— 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER 2R JOBBER. 


Piedmont-Mt. Airy Guano 


Co., Baltimore, Md. 


Piedmont-Mt. Airy 
Co., Baltimore, Md. 


Guano 


Piedmont-Mt. Airy Guano 

Co., Baltimore, Md. 
Piedmont-Mt. Airy Guano 
Co., Baltimore, Md. 


Piedmont-Mt. Airy Guano 
Co., Baltimore, Md. 


Piedmont-Mt. Airy Guano 
Co., Baltimore, Md. 


Piedmont-Mt. Airy 
Co., Baltimore, Md. 


Guano 


Pine & Son, B. J., East Willis- 
ton, L. I. 


Pine & Son, B. J., East Willis- 
ton, L. I. 

Pulverized Manure Co., The, 
Chicago, IIl. 


Pulverized Manure Co., The, 
Chicago, Ill. 


Pulverized Manure Co., The, 
Chicago, Ill. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Brand or trade name. 


Piedmont Perfection 


Guano 


Piedmont Raw & Dis- 


solved Bone 


Piedmont 16% Acid Phos- 


phate 


Piedmont Special Mixture 


Piedmont Wheat & Corn 


Guano 


Piedmont Wheat Com- 


pound 


Thomas Phosphate Pow- 


der (Basic Slag Phos- 
phate) 


Pine’s No. 1 Star Raw 


Bone Super-Phosphate 


Pine’s No. 2 Star Raw 


Bone Super-Phosphate 
Complete Manure 


Wizard Brand Manure 


Wizard Brand Manure 


Pulverized Cattle 


Wizard Brand Manure 


Pulverized Sheep 


Pure Raw Bone 


Rasin’s Acid Phosphate 
Rasin’s Acid Phosphate 


Rasin’s All Crop Guano 


Locality where 


sample was taken. 


Barneveld 


West Falls 


Baldwinsville 


Middleport 


Barneveld 


Clyde 


West Falls 


East Williston 


East Williston 


Buffalo 


Buffalo 


Buffalo 


Delanson 


Cobleskill 


Linwood 


Homer 


Num- 
ber. 


4201 


New York Agricutturat Exprrment Stratton. 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 


4201 
4292 
4148 
3802 
4202 
4016 


4291 


3583 


3084 


3388 
3390 
3089 
3342 
3311 
4469 


3931 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
Guaranteed 
Found 
Guaranteed 
Found 
Guaranteed 


Found 


Guaranteed. 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
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Pounps 1n 100 Pounps or FERTILIZER. 


Nitrogen. 


Nore 
a 


Noe 
co}; Oo H> 00 
a 


(or) 


wo] bore 
sist | O 
oS 


1 


.82 
84 


PHOSPHORIC ACID. 


Available. 


14. 
15.82 


14. 
15.14 


8. 
8.57 


Total. 


11.10 


23. 
18.02 


17.53 


10.85 


10.98 


12.46 


17. 
16.77 


1.14 


1.22 


20.60 
21.01 


15. 
16.32 


15. 


16.40 


9. 
11.51 


Potash. 


5. 
4.68 


* No official method for determining available Phosphoric Acid in this sample. 
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Report on {yspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Rasin Monumental Co., Balti- 
more, Md. 


Reading Bone Fertilizer Co., 
Reading, Pa. 


Reading Bone Fertilizer Co., 
Reading, Pa. 


Brand or trade name. 


Rasin’s Bone & Potash 
Fertilizer 


Rasin’s Empire Guano 


Rasin’s Genesee Valley 
Root Manure 


Rasin’s Genuine German 


Kainit 


Rasin’s Gold Standard 


Rasin’s High Grade Bone 


& Potash 

Rasin’s Irish Potato 
Special 

Rasin’s I X L Fertilizer 

Rasin’s National Crop 
Compound 


Rasin’s Special Fish & 


Potash Mixture 


Rasin’s United Grain 


Grower 


Rasin’s Vegetable Special 


Rasin’s Wheat & Truck 


Mixture 


Rasin’s X X X Fertilizer 


Alkaline Phosphate and 


Potash 


Blood, Meat & Potash 


Mixture 


Locality where 
sample was taken. 


Delanson 


Schuylers Lake 


Fairport 


Cobleskill 


Rome 


Medina 


Canandaigua 


Amsterdam 


Medina 


Cuyler 


Rose 


Amsterdam 


Medina 


Amsterdam 


Hamburg 


Homer 


Nunm- 
ber. 


New York Aaricutrurat Exprertmment Station. 695 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps IN 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 
Number. 


Nitrogen. Potash. 
Available. Total. 

3343 Guaranteed oe 10. ie Oe 
Found a 10.64 12.02 2.14 

4213 Guaranteed 1.65 8. 9. Pee. 

Found 1.92 8.50 10.36 2h 

3980 Guaranteed .82 8. 9. 10. 
Found 84 8.01 9.61 9.98 

3310 Guaranteed ———. — ——— te 
Found a —— ——. 12.06 

4205 Guaranteed 2.47 6. Che 6. 
Found QhO5 6.04 7.94 el 

3828 Guaranteed ~ a 12. 113}. He 
Found 12; 24: 13.96 Onoz 

3986 | Guaranteed 3.29 tbe 8. 8. 
Found 3) ail 7.81 9.29 8.24 

3679 | Guaranteed 82 9 10. 3. 
Found 1.09 9 11.68 3.66 

3825 Guaranteed 82 8. 9. 4. 
Found 86 9.09 15 4.24 

3937 | Guaranteed 3.29 6. Ue 10. 
Found 2.97 6.22 8.32 11.60 

3724 Guaranteed 82 oF 9. Pye 
Found 82 9.04 10.82 7H /53% 

3681 Guaranteed G5 8. 9. 10. 
Found 1.63 8.04 10.52 9.98 

3826 Guaranteed oo 10. ie 8. 
Found — 10.28 11.98 8.42 

3680 Guaranteed 1.65 8. 9. 5 
Found 1.93 7.61 10.34 6.26 

3379 Guaranteed —— 8. 9. 5. 
Found 9.16 9.40 5.54 

3929 Guaranteed 1.64 8. oe 
Found 1.70 8.17 10.53 2.52 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NaME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


Reading Bone Fertilizer Co., 
Reading, Pa. 


Reading Bone Fertilizer Co., 
Reading, Pa. 


Reading Bone Fertilizer Co., 
Reading, Pa. 


Reading Bone Fertilizer Co., 
Reading, Pa. 


Reading Bone Fertilizer Co., 
Reading, Pa. 


Reading Bone Fertilizer Co., 
Reading, Pa. 


Reading Bone Fertilizer Co., 
Reading, Pa. 


Reichard, Robert A., Allen- 
town, Pa. 


Reichard, Robert A., Allen- 
town, Pa. 


Reichard & Bro., Inc., J. G., 
Bowers, Pa. 


Reichard & Bro., Inc., J. G., 
Bowers, Pa. 


Reichard & Bro., Inc., J. G., 
Bowers, Pa. 


Rogers & Hubbard Co., The, 
Middletown, Conn. 


Rogers & Hubbard Co., The, 
Middletown, Conn. 


Rogers & Hubbard Co., The, 
Middletown, Conn. 


Rogers & Hubbard Co., The, 
Middletown, Conn. 


Brand or trade name. 


Farmer’s Tankage & Pot- 


ash for Corn, Grain & 
Grass 


Gilt Edge Potato & To- 


bacco Grower 


Reading All Crop Special 


Reading Prize Winner 


Reading Ten & Hight 
Tobacco & Truck Special 


Truck, Fruit Tree, Vine, 


Potato & Tobacco 


Grower 


Lehigh Potato Manure 


Peerless Phosphate 


Acid Phosphate 14% 


Champion Grain Grower 


Surpass Phosphate 


Hubbard’s Bone Base 


Complete Phosphate 


Hubbard’s Bone Base 


Oats and Top Dressing 


Hubbard’s Bone Base 
Oats and Top Dressing 


Hubbard’s Bone Base 
Oats and Top Dressing 


Locality where 


sample was taken. 


Bergen 


Bergen 


Bergen 


Hamburg 


Homer 


Hamburg 


Hamburg 


Florida 


New Hampton 


Tioga Centre 


Tioga Centre 


Tioga Centre 


Millerton 


Goshen 


Hillsdale 


Schuylerville 


Num- 
ber. 


3475 


New York AGricuttuRAL ExpERIMENT STATION. 697 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps In 100 Pounps oF FxrrTiuizer. 


PHOSPHORIC ACID. 


Number. | rene oi Rei ET aay SEE ES 
Nitrogen Potash. 
Available. Total. 

3475 Guaranteed .82 8. 9. 4. 
Found .92 8.39 9.23 4.34 

3474 Guaranteed 1.64 he 8 10. 
Found Lenn Cea 9.65 10.82 
3473 | Guaranteed 1.64 7. S 5e> 
Found 1.44 7.62 8.28 5.56 

3380 | Guaranteed 2.47 9. 10. 1194. 
Found 51 1 10.15 11.25 12.68 

3930 Guaranteed a 10. 8. 
Found a 9.03 9.70 7.46 

3382 Guaranteed 2.47 6 te 6. 
Found 2.44 7.13 9.15 6.34 

3381 Guaranteed 3.29 8. 9. Yee 
Found 3.41 8.23 9.79 6.70 

3619 Guaranteed 1.64 8. 10. 10. 
Found | 1.75 8.30 9.50 10.70 

3624 Guaranteed 82 8. 8.50 4. 
Found 91 8.03 9.75 4.16 
4429 Guaranteed a 14. —— 
Found —_——— 15.67 15.95 — 

4428 Guaranteed 82 8. 10 4. 
Found 83 9.03 9.85 4.52 

4430 | Guaranteed 1.64 8. 10. 2 
Found 1.61 9.65 10.87 2.28 

3889 Guaranteed 1.50 ile 8 De 
Found 1.51 7.92 9.44 6.30 

2294 Guaranteed 8.50 4.50 8. 8. 
Found *8 63 7.45 9.67 7.66 

3132 Guaranteed 8.50 4.50 8. 8. 
Found *9 31 6.34 7.87 8.08 

4082 Guaranteed 8.50 4.50 8. 8. 
Found 8.53 5.87 8.73 7.95 


* Incorrectly reported in Bulletin No. 354. 
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Itzrort on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ApprREss oF MANUv- 
FACTURER OR JOBBER. 


Brand or trade name. 


Rogers & Hubbard Co., The,| Hubbard’s Bone Base 


Middletown, Conn. 


Rogers & Hubbard Co., The, 
Middletown, Conn. 


Royster Guano Co., F. S., 
Baltimore, Md. 


Royster Guano Co., F. S., 
Baltimore, Md. 


Royster Guano Co., F. &., 
Baltimore, Md. 


Royster Guano Co., F. §., 
Baltimore, Md. 


a 
™ 


Royster Guano Co., 
Baltimore, Md. 


Royster Guano Co., F. S., 


Baltimore, Md. 


Royster Guano Co., F. S., 
Baltimore, Md. 


Royster Guano Co., F. §&., 


Baltimore, Md. 


Royster Guano Co., F. &., 


Baltimore, Md. 


Royster Guano Co., F. &., 


Baltimore, Md. 


Royster Guano Co. F. S., 


Baltimore, Md. 


Royster Guano Co., F. S., 


Baltimore, Md. 


Royster Guano Co., F. S., 


Baltimore, Md. 


Pa 
a 


Royster Guano Co., 
Baltimore, Md. 


Soluble Corn and Gen- 
eral Crops Manure 


Hubbard’s Bone Base 


Soluble Tobacco Ma- 
nure 


Nitrate of Soda 


Royster’s Ammoniated 
Potash Compound 


Royster’s | Ammoniated 
Superphosphate for 
Corn 


Royster’s Big Yield Po- 


tato Producer 


.,| Royster’s Bumper Crop 


Phosphate 


Royster’s Challenge Com- 


plete Compound 


Royster’s Champion Crop 


Compound 


Royster’s Complete Po- 


tato Manure 


Royster’s Corn & Hop 


Special Fertilizer 


Royster’s Fish, Flesh & 


Fowl 
Royster’s 14% Acid Phos- 
phate 
Royster’s Good Cheer 
Brand 
Royster’s Great Grain 
Grower 


.,| Royster’s Harvest King 


Fertilizer 


Dormansville 


Dormansville 


Fruitland 
Medina 


Whitehall 


Attica 

Little Valley 

Caywood 
“Medina 


Falconer 


Cinemnatus 


Batavia 


Glen Cove 


Tully 


Wales Center 


Locality where 
sample was taken. 


| Cobleskill 


Num- 
ber. 


5102 


5103 


New York Acricutturan Exprrment Strarion. 699 


COLLECTED IN NEW YORK STATE IN 1913. 
ee 
Pounps 1n 100 Pounps oF FERTILIZER. 


PHOSPHORIC ACID. 


Number. 
Nitrogen. Potash. 
Available. Total. 
5102 Guaranteed 2.50 6. 8. 8. 
Found 2.95 7.48 8.71 8.08 
5103 | Guaranteed B, te 10. 10. 
Found 5.10 7.69 1H 10.80 
3750 Guaranteed iS —— —— a 
Found 15.54 ~ a 
3813 Guaranteed .82 9, 9.50 ie 
Found .92 8.28 9.99 6.63 
4093 | Guaranteed 2.47 9. 9.5 Phe 
Found 2.56 9.91 10.87 2.84 
3493 Guaranteed 1.65 He 5.50 10. 
Found 1.67 5.65 6.27 10.32 
4300 | Guaranteed sa 8. 8.50 is 
Found a 8.35 9.05 5.02 
4704 Guaranteed 1.65 8. 8.50 6. 
Found 1.67 7.47 8.46 Sard 
3816 Guaranteed 1.65 8. 8.50 4. 
Found INS 723 7.79 8.97 3.95 
3284 | Guaranteed 3.29 6. 6.50 10. 
Found Ss, 6.59 7.99 9.67 
3911 Guaranteed 2.08 8. 8.50 3. 
Found 2.31 8.47 9.87 3.64 
3490 Guaranteed 1.65 8. 8.50 3; 
Found 1.66 7.38 9.13 3.02 
3320 Guaranteed ——— 14. 14.50 —_—— 
Found | — 14.81 lib ywsyy — 
3591 Guaranteed 1.03 8. 8.50 2, 
Found 22 8.44 9.60 2.26 
3543 Guaranteed .82 8. 8.50 5. 
Found .90 8.28 9.18 5.26 
3269 | Guaranteed 1.65 8. 8.50 2. 
Found 1.64 7.31 8.59 4.51 


700 Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- Locality where Num- 
FACTURER OR JOBBER. Brand or trade name. sample was taken. ber. 

Royster Guano Co., F. 8.,] Royster’s High Grade} Florida 3618 
Baltimore, Md. Acid Phosphate 

Royster Guano Co., F. S.,} Royster’s High Grade} Falconer 3285 
Baltimore, Md. Corn Fertilizer 

Royster Guano Co., F. S.,| Royster’s High Grade Pot-) Falconer 3286 
Baltimore, Md. ash Mixture 

Royster Guano Co., F. S.,] Royster’s High Grade Po-| Medina 3814 
Baltimore, Md. tato Grower 

Royster Guano Co., F. S.,}| Royster’s Imperial For-| Medina 3817 
Baltimore, Md. mula 

Royster Guano Co., F. S.,) Royster’s Lawn  &| Gasport 3848 
Baltimore, Md. Meadow Formula 

Royster Guano Co., F. §.,| Royster’s Peerless Grain} Wales Center 3268 
Baltimore, Md. and Grass Grower 

Royster Guano Co., F. S.,| Royster’s Practical Truck) Farmingdale 3582 
Baltimore, Md. Manure 

Royster Guano Co., F. S8.,| Royster’s Prolific Potato} Pine Island 3621 
Baltimore, Md. Producer 

Royster Guano Co., F. §.,| Royster’s Pure Ground} Medina 3819 
Baltimore, Md. Bone Meal 

Royster Guano Co., F. S.,] Royster’s Royal Special| Medina 3818 
Baltimore, Md. Potato Guano 

Royster Guano Co., F. §.,| Royster’s Seeding Down} Plattsburgh 3765 
Baltimore, Md. Special Fertilizer 

Royster Guano Co., F. S.,} Royster’s Special Celery) Warsaw 4458 
Baltimore, Md. and Onion Guano 

Royster Guano Co., F. S.,| Royster’s Special Fruit) Medina 3815 
Baltimore, Md. and Crop Grower 

Royster Guano Co., F. §.,| Royster’s Superior Potash) Merrifield 4030 
Baltimore, Md. Mixture 

Royster Guano Co., F. S.,} Royster’s Supreme Potato} Tully 3042 
Baltimore, Md. and Cabbage Special 

Royster Guano Co., F. S.,} Royster’s Truckers Favor-| Riverhead 4165 


Baltimore, Md. 


ite 


New York AgricutturaAL Exprrment Station, 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 


701 


Pounpbs 1n 100 Pounps or FERTILIZER. 


Nitrogen. 


PHOSPHORIC ACID. 


Available. 


ee 
— | 


Found 


Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


_——————— ee ee 


Found 


|) ne , 


| 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


-J 
=) 
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Report on Inspection WorRK OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND AppREss OF MANU- 
FACTURER OR JOBBER. 


Royster Guano Co., F. &., 
Baltimore, Md. 


Royster Guano Co., F. &., 
Baltimore, Md. 


Royster Guano Co., F. S., 
Baltimore, Md. 


Sander, Adam, Salamanca, 
NESE 


Sanderson Fertilizer & Chem. 
Co., New Haven, Conn. 


Sanderson Fertilizer & Chem. 
Co., New Haven, Conn. 


Sanderson Fertilizer & Chem. 
Co., New Haven, Conn. 


Sanderson Fertilizer & Chem. 
Co., New Haven, Conn. 


Schaal-Sheldon Fertilizer Co., 
Buffalo, N. Y. 


Schaal-Sheldon Fertilizer Co., 
Buffalo, N. Y. 


Schaal-Sheldon Fertilizer Co., 
Buffalo, N. Y. 


Schaal-Sheldon Fertilizer Co., 
Buffalo, N. Y. 


Schaal-Sheldon Fertilizer Co., 
Buffalo, N. Y. 


Schaal-Sheldon Fertilizer Co., 
Buffalo, N. Y. 


Schaal-Sheldon Fertilizer Co., 
Buffalo, N. Y. 


Schaal-Sheldon Fertilizer Co., 
Buffalo, N. Y. 


Brand or trade name. 


Royster’s Universal Truck 


Fertilizer 


Royster’s Wheat, Oats & 


Barley Fertilizer 


Royster’s XX Acid Phos- 


phate 


Dry Tankage 


Riverhead T’wn Agri. So- 


ciety Fertilizer 1913, 


Formula No. 2 


Riverhead T’wn Agri. So- 


ciety Fertilizer 1913, 


Formula No. 3 


Sanderson’s Cabbage Fer- 


tilizer 


Sanderson’s Special Po- 


tato Manure 


Complete Fertilizer with 


Extra Potash 
Dissolved Phosphate 


Dissolved Phosphate with 


Extra Potash 


Empire 


Farmer’s Favorite 


Fruit and Vine Fertilizer 


Grain and Grass Fertilizer 


Guano 


Locality where 
sample was taken. 


Sodus 


Wales Center 


Fultonville 


Salamanca 


Riverhead 


Riverhead 


Mineola 


Jamaica 


Collins 


Collins 


Collins Center 


Cherry Creek 


Collins 


Eden Center 


Collins 


Collins 


Num- 
ber. 


New York AGricuLTuRAL EXPERIMENT STATION. 


COLLECTED IN NEW YORK STATE IN 1913. 


703 


Number. 


3707 
3267 
4951 
5002 


3099 
3600 


3087 


3595 


3303 


3370 
4283 
4278 
3373 
3368 
3374 


3372 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Pounpbs 1n 100 Pounps or FERTILIZER. 


Nitrogen. 


PHOSPHORIC ACID. 


Available. 


8. 
7.83 


8. 
8.07 


12. 
12.17 


Total. 


8.50 
9.72 


8.50 
9.31 


12.50 
12.60 


21.35 


9.68 
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Report on Inspecrion Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NaME AND AppREss OF MANU- 
FACTURER OR JOBBER. 


Schaal-Sheldon Fertilizer Co., 
Buffalo, N. Y. 


Schaal-Sheldon Fertilizer Co., 
Buffalo, N. Y. 


Schaal-Sheldon Fertilizer Co., 
Buffalo, N. Y. 


Schaal-Sheldon Fertilizer Co., 
Buffalo, N. Y. 


Schaal-Sheldon Fertilizer Co., 
Buffalo, N. Y. 


Schaal-Sheldon Fertilizer Co., 
Buffalo, N. Y. 


Schaal-Sheldon Fertilizer Co., 
Buffalo, N. Y. 


Shafer Co., Perry C., Brock- 
port, N. Y. 


Shay Fertilizer Co., C. M., 
Groton, Conn. 


Shoemaker & Co., Ltd., 
M. L., Philadelphia, Pa. 


Shoemaker & Co., Litd., 
M. L., Philadelphia, Pa. 


Stappenbeck & Sons, H., 
Utica, N. Y. 
Stappenbeck Bros., Roch- 
ester, N. Y. 


Sterling Chemical Co., Cam- 
bridge, Mass. 


Stevens, Geo., Petersborough, 
Ont., Can. 


Stockwell Co., Inc., J. W., 
Fillmore, N. Y. 


Brand or trade name 


High Grade Ground Bone 


Muriate of Potash 


Schaal’s Corn and Potato 


Schaal’s Standard 


Superior 


Ten and Eight 


Truckers’ Manure 


Shafer’s Special Fertilizer 


Shay’s Potato Manure 


Swift-Sure Bone Meal 


Swift-Sure Guano for 


Truck, Corn & Onion 


Animal Bone and Potash 


Concentrated Tankage 


“Sterlingworth’”’ Con- 
centrated Plant Food 


Hardwood Ashes 


Stockwell Co.’s Home 


Mixed 4-8-8 Fertilizer 


Locality where 
sample was taken. 


Eden Center 


Barker 


Eden Center 


Boston 


Eden Center 


Collins 


Cherry Creek 


Brockport 


Orient 


Southampton 


Southampton 


Clinton 


Rochester 


Rochester 


Lancaster 


Fillmore 


Num- 
ber. 


3365 


4310 


3364 


5011 


3366 


3371 


4279 


3463 


4180 


4191 


4192 


4208 


4508 


3458 


3392 


4328 


New York AaricutturaL ExprermmMent Station. 705 
COLLECTED IN NEW YORK STATE IN 1913. 
Pounps 1n 100 Pounps or FERTILIZER. 
PHOSPHORIC ACID. 
Number. 
Nitrogen. Potash. 
Available. Total. 

3365 Guaranteed 3.29 — 20.59 ———— 
Found 2.91 — 20 .65 —— 

4310 Guaranteed —- — — 49. 
Found — — a 49 .30 

3364 Guaranteed 1.65 8. 9, 4, 
Found iNe7 7.10 9.11 i Gp. 

5011 Guaranteed 1.65 8. 9. 2) 
Found 1.63 7.45 8.63 2.95 

3366 Guaranteed .82 ihe 8. 9. 
Found .97 7.74 8.62 9.58 

3371 Guaranteed ae 10. iit 8. 
Found a 10.33 10.63 7.94 

4279 Guaranteed DP tal 8. 9. 6. 
Found 1.93 7.A7 9.05 5.10 

3463 | Guaranteed 2.06 8. 9. 5. 

Found 2.06 8.01 9.31 5.58 

4180 Guaranteed 3.28 8. Ue 
Found 3358 8.51 9.90 5.41 
4191 Guaranteed AZo —- 20. a 
Found Boo od 23 .03 ae 

4192 Guaranteed 1.65 8. on 
Found 1.87 10.21 11.83 5.30 
4208 Guaranteed Dh 8. 16. 3.50 
Found Pea le 13.56 19.90 4.40 
4508 Guaranteed 9. a 6. a 
Found 8.23 —— 10.18 aa 
3458 Guaranteed 6. == 
Found 9.27 Pei W385 ———. 
3392 Guaranteed ——_. —— ——. 

Found a 1.60 or 

4328 | Guaranteed 3.29 8. a 8. 
Found 3.25 8.80 9.12 8.04 
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ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANvU- 
FACTURER OR JOBBER. 


Stockwell Co., Inc., J. W., 


Fillmore, N. Y. 

Stockwell Co., Inc., J. W., 
Fillmore, N. Y. 

Stockwell Co., Inc., J. W., 
Fillmore, N. Y. 

Stumpp & Walter Co., New 
York, N. Y. 


Stumpp & Walter Co., New 
York, N. Y. 


Swift & Company, Chicago, 
Ill. 

Swift & Company, Chicago, 
Tl. 


Swift & Company, Chicago, 
Mil. 


Swift & Company, Chicago, 


Ill. 


Swift & Company, Chicago, 


Ill. 


Swift & Company, Chicago, 
Til. 


Swift & Company, Chicago, 
Ill. 


Swift & Company, Chicago, 
Ill. 


Swift & Company, Chicago, 


Ill. 


Swift & Company, Chicago, 


Ill. 


Brand or trade name. 


Stockwell Co.’s Home 


Mixed 1-10-10 Ferti- 
lizer 


Stockwell Cos Home 


Mixed 2-8-10 Fertilizer 


Stockwell Co.’s Home 


Mixed 2-104-6 Ferti- 
lizer 


Emerald Lawn Dressing 


S. & W. Co.’s Bone Ferti- 


lizer 


Muriate of Potash 


Nitrate of Soda 


Swift’s Animal Bone Fer- 


tilizer, Young Bros. For- 
mula No. 1, 6-8-5 


Swift’s Animal Bone Fer- 


tilizer, Young Bros. For- 
mula No. 2, 5-8-8 


Swift’s Early Potato & 


Vegetable Grower 


Swift’s Grain Fertilizer 


Swift’s Ground Dried 


Blood 


Swift’s High Grade Mar- 


ket Garden Manure 


Swift’s Pulverized Sheep 


Manure 


Swift’s Pure Bone Meal 


Locality where 
sample was taken. 


Fillmore 


Fillmore 


Fillmore 


New York 


New York 


Hamlin 


Hamlin 


Aquebogue 


Aquebogue 


Hicksville 


Eden Center 


Hamlin 


Hicksville 


Falconer 


Falconer 


Num- 
ber. 


4325 


4326 


4327 


4606 


4607 
3975 
3976 


4196 
4197 


3552 
3362 
3971 
3953 
3275 


3277 


New York AaricutruraL Experiment STATION. 


COLLECTED IN NEW YORK STATE IN 1913. 


Number. 


707 


Pounps 1n 100 Pounps or FERTILIZER. 


Nitrogen. 


PHOSPHORIC ACID. 


Available. 


See SSS — — ee ee ee eee 


Found 


———— ee ee ee 


Found 


_——————————— a | | | | 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


we | 


Found 


Found 


Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 


Guaranteed 
Found 
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ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


Swift & Company, 
Ill. 


Swift & Company, 


Ill. 


Swift 
Ill. 


Swift 
Ill. 
Swift 
Ill. 
Swift 
Ill. 
Swift 
Ill. 
Swift 
Ill. 


Swift 
Ill. 


Swift 
Ill. 


Swift 
Ill. 
Swift 
Ill. 


Swift 
Ill. 


& 


& 


& 


Company, 


Company, 


Company, 


Company, 


Company, 


Company, 


Company, 


Company, 


Company, 


Company, 


Company, 


Company, 


Company, 


Swift & Company, 
Ill. 


Chicago, 


Chicago, 


Chicago, 


Chicago, 


Chicago, 


Chicago, 


Chicago, 


Chicago, 


Chicago, 


Chicago, 


Chicago, 


Chicago, 


Chicago, 


Chicago, 


Chicago, 


Chicago, 


Brand or trade name. 


Swift’s Pure Diamond B 


Fertilizer 

Swift’s Pure Diamond C 
Fertilizer 

Swift’s Pure Diamond 
D Fertilizer 

Swift’s Pure Diamond 
E Fertilizer 

Swift’s Pure Diamond 
F Fertilizer 

Swift’s Pure Diamond 
G Fertilizer 

Swift’s Pure Diamond 
H Fertilizer 

Swift’s Pure Florist 


Special Tankage 


Swift's Pure Garden 
City Acid Phosphate 


Swift’s Pure Garden 
City Phosphate 


Swift’s Pure German 


Kainit 


Swift’s Pure Onion, Po- 


tato & Tobacco Fer- 
tilizer 


Swift’s Pure Potato, Cel- 


ery & Onion Grower 
Swift’s Pure Prolific 
Guano = 


Swift's Pure Special 
High Grade Acid 
Phosphate 


Swift’s Pure Special Po- 


tato Fertilizer 


Locality where 


sample was taken. 


Falconer 


Oriskany Falls 


West Coxsackie 


Oxford 


Oxford 


Hamlin 


Owego 


Lancaster 


Union 


Sodus 


Cortland 


Hamlin 


Collins 


Addison 


Union 


Falconer 


Num- 
ber. 


3275 


New Yorx AGrIcuULTURAL EXPERIMENT STATION. 709 


COLLECTED IN NEW YORK STATE IN 1913. 


Potunps 1n 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 
Number. ———— 
Nitrogen. Potash. 
Available. Total. 
3274 | Guaranteed | 2.47 8. 9. 5. 
Found 2.44 8.91 10.57 5.47 
3673 Guaranteed 1.65 8. 9. 4. 
Found 1.53 8.15 8.65 4.04 
3898 Guaranteed 2.41 6. Ue 10. 
Found 2 GAL 5.76 6.04 10.68 
4108 Guaranteed 3.29 8. 9. Ge 
Found 3 8.95 9.19 6.41 
4109 Guaranteed se 8. 9. 34. 
Found a ie20 7.56 2.79 
3974 Guaranteed ae 10. 1s 8 
Found a ORE 10.72 7.61 
4415 Guaranteed a Ne Sy oF 
Found ss 1a) as} WE Heiko) 
3393 Guaranteed 4.94 a 11.44 —_— 
Found 5.40 ——— 13.69 a 
4669 Guaranteed ~ 14 15 —-- 
Found —— 14.11 14.31 —_— 
3456 Guaranteed ~te 14. —-- 
Found - = 14.40 15.48 
3948 Guaranteed ——- aa ——— 2 
Found ——— ——— —-— 11.80 
3972 Guaranteed 1.65 8. 9. vig 
Found 1.63 8.38 9.18 7.14 
3351 Guaranteed .82 5 5.50 10. 
Found .92 5.49 6.01 9.70 
4498 Guaranteed Al 8. 9. Bie 
Found 55s 8.11 8.93 2.34 
3548 Guaranteed a 16. ye —— 
Found a 15.35 15.50 — 
3275 Guaranteed 1.65 8. 9. 10. fu 


Found 1.63 8.62 9.52 10.56 


710 Report on Insrecrion Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ApprREss oF MANu- Locality where Num- 
FACTURER OR JOBBER. Brand or trade name. sample was taken. ber. 

Swift & Company, Chicago,| Swift’s Pure Super-| Falconer 3273 
Ill. phosphate 

Swift & Company, Chicago,} Swift's Pure Truck) Falconer 3276 
Ill. Grower 

Swift & Company, Chicago, Swift’s Raw Bone Meal | Cortland 3949 
Ill. 

Swift & Company, Chicago,] Swift’s Red Steer Oriskany Falls 3675 
Ill. 

Swift & Company, Chicago,| Swift’s Special Phosphate} Esperance 3341 
Til. & Potash 

Swift & Company, Chicago,} Swift’s Special Tobacco} Apalachin 4420 
Il. Fertilizer 

Syracuse Rendering Co.,] Syracuse Animal Brand | Willet 3919 
Syracuse, N. Y. 

Syracuse Rendering Co.,| Syracuse Ground Bone North Collins 3293 
Syracuse, N. Y. 

Syracuse Rendering Co.,| Syracuse Gypsy Brand North Collins 3292 
Syracuse, N. Y. 

Syracuse Rendering Co.,} Syracuse Indian Brand} Marcellus 3520 
Syracuse, N. Y. for Corn & Wheat 

Syracuse Rendering Co.,} Syracuse Market Garden| Burns 4044 
Syracuse, N. Y. Manure 

Syracuse Rendering Co.,| Syracuse Onondaga Brand| North Collins 3294 
Syracuse, N. Y. 

Syracuse Rendering Co.,! Syracuse Potato Manure | Knowlesville 3835 
Syracuse, N. Y. 

Syracuse Rendering Co.,| Syracuse Seneca Brand Willet 3918 
Syracuse, N. Y. 

Syracuse Rendering Co.,} Syracuse Special for Cel-| Marcellus 3518 
Syracuse, N. Y. ery, Cabbage and Po- 

tatoes 
Syracuse Rendering Co.,) Syracuse Superphosphate] Lockport 3806 


Syracuse, N. Y. 


New Yorx Agricutturat Experiment Station, 711 
COLLECTED IN NEW YORK STATE IN 1913. 
Pounps 1n 100 Pounps or FERTILIZER. 
a PHOSPHORIC ACID. 
Number. 
Nitrogen Potash 
Available. Total. 
3273 Guaranteed 1.65 8. 9. 2 
Found 1.66 8.96 9.76 2.16 
3276 Guaranteed .82 8. 8.50 4. 
Found .85 7.02 7.60 6.45 
3949 Guaranteed 3.70 oe 23% —_—_. 
Found 4.03 ee 23 .58 -——— 
3675 | Guaranteed 1.65 8. 9 Bie 
Found 1.41 8.15 8.59 2.89 
3341 Guaranteed ——— 10. 1 Pe. 
Found a 10.43 135 1.92 
4420 Guaranteed 4.50 oF 4. 5.50 
Found 4.44 3.60 4.02 6.90 
3919 Guaranteed 2.46 8. 9. 4. 
Found 2.62 8.16 10.18 4.92 
3293 Guaranteed 2.46 --— Zoe a 
Found 2.48 — 26 .66 -——— 
3292 Guaranteed ae 10. 8. 
Found 10.39 10.63 8.16 
3520 Guaranteed 1.64 8. 9. 4. 
Found 1.74 8.15 9.85 4.18 
4044 Guaranteed 3.28 bas 8 8. 
Found 3.07 8.25 8.99 8.88 
3294 Guaranteed .82 8 9. 4 
Found .84 8.13 9.19 4.40 
3835 Guaranteed 2.46 8 9. 6 
Found 2.45 8.86 10.78 6.86 
3918 Guaranteed 1.24 8. 9. 4. 
Found 1.49 8.17 9.63 4.64 
3518 Guaranteed 1.24 he 8. 9. 
Found 1.28 dnol 8.79 9.06 
3806 Guaranteed .82 fe 8. Die 
Found 91 6.58 7.32 2.04 


Reporr on Inspection Work OF THE 
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ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ApprREss oF MANv- Locality where Num- 
FACTURER OR JOBBER. Brand or trade name. sample was taken. ber. 

Thomas & Son Co., I. P.,} Farmers’ Choice Phos-} Wading River 4152 
Philadelphia, Pa. phate 

Thomas & Son Co., I. P.,| Northport Farmers Club| Northport 4604 
Philadelphia, Pa. 5-8-7 

Thomas & Son Co., I. P.,| Northport Farmers Club| Northport 4605 
Philadelphia, Pa. 6-8-5 

Thomas & Son Co., I. P.,| Thomas’ Long Island} Hempstead 3579 
Philadelphia, Pa. Special 4-8-7 

Thomas & Son Co., I. P.,| Thomas’ Truck & Potato] Hempstead 3578 
Philadelphia, Pa. Fertilizer 

Thomas & Son Co., I. P.,| Trucker’s High Grade} Wading River 4153 
Philadelphia, Pa. Guano 

Thomson & Sons, Ltd., Wm.,| Thomson’s “ Special ’’} New York 4624 
Clovenfords, Scotland Chrysanthemum Ma- 

nure 

Thomson & Sons, Ltd., Wm.,| Thomson’s Vine Plant and| New York 4623 
Clovenfords, Scotland Vegetable Manure 

Thorburn & Co., J. M., New] Thorburn’s Complete Ma-| New York 4611 
York, N. Y. nure 

Thorburn & Co., J. M., New} Thorburn’s Lawn Ferti-| New York 4612 
Works Nive lizer 

Tunnell & Co., Inc., F. W.,} F. W. Tunnell & Co.’s} Riverhead 4198 
Philadelphia, Pa. Bone, Blood & Potash 

Tunnell & Co., Inc., F. W.,| F. W. Tunnell & Co.’s} Hicksville 3569 
Philadelphia, Pa. New York Potato & 

Truck Manure 

Tunnell & Co., Inc., F. W.,| F. W. Tunnell & Co.’s| Hicksville 3570 
Philadelphia, Pa. Royal Fish Guano 

Tuscarora Fertilizer Co.,| Ground Tankage Silver Creek 4260 
Baltimore, Md. 

Tuscarora Fertilizer Co.,] High Grade Dried Blood | Silver Creek 4261 
Baltimore, Md. 

Tuscarora’ Fertilizer Co.,| Muriate of Potash Silver Creek 4259 


Baltimore, Md. 


New York AGRICULTURAL EXPERIMENT STATION. 613 


COLLECTED IN NEW YORK STATE IN 1913. 


-Pounps 1n 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 
Number. Pe as <5 UA IN COB 
Nitrogen. Potash. 
Available. Total. 
4152 Guaranteed 1.6 9.50 28 
Found 1.74 10.82 11.16 2.08 
4604 Guaranteed 4.11 8 9. Ue 
Found 4.50 9.61 10.63 7.06 
4605 Guaranteed 4.93 8 9. Se 
Found 5.07 8.91 9.85 6.68 
3579 Guaranteed Seo 8 a 
Found 3.39 8.89 9.83 7.04 
3578 Guaranteed 4.11 7 8. 8. 
Found 4.15 8.09 8.93 8.52 
4153 Guaranteed 3.29 Gi 8. Te 
Found perl 8.42 8.96 7.30 
4624 Guaranteed 4.25 6.30 5 
Found 5.18 9.20 11.04 5.45 
4623 Guaranteed se25 7.50 10.5 oe 
Found 3.87 9.42 12.70 Cara 
4611° | Guaranteed 2.47 6. de 6. 
Found Dag 6.59 mea PS5 6.42 
4612 Guaranteed 4.94 Se 9. ie 
Found 4.89 8.64 9.38 6.30 
4198 | Guaranteed 4.12 8. i 9. ves 
Found 3) -117/ 9 .23 9.68 7.96 
3569 Guaranteed one 8. 9. 7 (e 
Found 3.03 6.78 Wen 7.82 
3570 Guaranteed De Ul 9. 3 
Found 2.14 (mae 8.27 Pell 
4260 Guaranteed 7.40 — ~- 6.87 a 
Found 7.69 a 9.86 ——— 
4261 Guaranteed ese — + oo — 
Found 13.14 ——_ ———_ ——_ 
4259 Guaranteed —_——— aa ——— 48 


Found a 
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Rerort on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NamME AND ADDRESS OF MaANu- 


FACTURER OR JOBBER. 


Tuscarora Fertilizer Co., 
Baltimore, Md. 

Tuscarora Fertilizer Co., 
Baltimore, Md. 

Tuscarora Fertilizer Co., 
Baltimore, Md. 

Tuscarora Fertilizer Co., 
Baltimore, Md. 

Tuscarora Fertilizer Co., 
Baltimore, Md. 

Tuscarora’ Fertilizer Co., 
Baltimore, Md. 

Tuscarora Fertilizer Co., 
Baltimore, Md. 

Tuscarora’ Fertilizer Co., 
Baltimore, Md. 

Tuscarora Fertilizer Co., 
Baltimore, Md. 

Tuscarora Fertilizer Co., 
Baltimore, Md. 

Tuscarora Fertilizer Co., 
Baltimore, Md. 

Tuscarora Fertilizer Co., 
Baltimore, Md. 

Tuscarora Fertilizer Co., 
Baltimore, Md. 

Tygert Cots. vDhe,) Jae E:, 


Philadelphia, Pa. 


United States Fertilizer Co., 


The, Baltimore, Md. 


United States Fertilizer Co., 


The, Baltimore, Md. 


United States Fertilizer Co., 


The, Baltimore, Md. 


Brand or trade name. 


Nitrate of Soda 
Tuscarora 
phate 


Tuscarora 
Phosphate 


Tuscarora Animal Bone 


Tuscarora Big 4 Four 


Tuscarora Fruit & Potato 


Tuscarora High Grade 


.| Tuscarora Phosphate and 


Potash 


Tuscarora 
Grower 


Tuscarora Special Potato 


Grower 


Tuscarora Standard 


Tuscarora 
Special 


Tuscarora York State 


Special 


Tygert’s Special Potato 
and Tobacco Fertilizer 


Farm Bell Acid Phosphate 


Farm Bell Animal Am- 


moniated 


Farm Bell Buckeye Guano 


Acid Phos- 


Special Crop 


Truckers 


Locality where 
sample was taken. 


Wayland 


Silver Creck 


Ammoniated| Wayland 


Silver Creek 
Cincinnatus 
Cincinnatus 
Cincinnatus 
Cincinnatus 
Wayland 
Silver Creek 
Berkshire 
Granville 
Salem 
Calverton 
Canaseraga 
Williamson 


Elmira 


Num- 
ber. 


New York AGRicuLtTuURAL EXPERIMENT STATION. 715 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps IN 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 


Number. aa ae 
Nitrogen Potash. 
Available. Total. 
4719 Guaranteed 14.70 —_——- —— wo 
Found ; 15.14 a es 
3400 Guaranteed — 14. 14.5 ——— 
Found — 15.37 16.29 ne 
4718 Guaranteed .82 ie 7.50 de: 
Found 1.10 7.99 8.47 122 
3397 Guaranteed QEAT. a 22.50 oa 
Found 2.88 —— PPA Te a 
3923 Guaranteed 1.65 ‘Ge 7.50 4. 
Found 1253 7.04 8.16 4.12 
3921 Guaranteed 1.65 8. 8.50 10. 
Found 1.67 7.95 8.59 10.66 
3924 Guaranteed ——. 10. 10.50 8. 
Found oe 10.29 11.09 8.72 
3925 Guaranteed —— 10 10.50 
Found — 10.62 11.42 4.33 
4717 Guaranteed .82 8. 8.50 2 
Found .96 7.96 9.48 2.48 
4258 Guaranteed 3.29 8. 8.5 tf 
Found ed 8.47 9.49 7.26 
4421 Guaranteed 1.65 8 8.50 AS 
Found 1.66 7-70 9 .29 2.40 
4074 Guaranteed 3.29 6. 6.50 10. 
Found Sy 5.93 6.55 11.28 
4076 Guaranteed .82 8. 8.50 4. 
Found .95 7.68 8.70 3.60 
4170 Guaranteed 3.29 6. les 8. 
Found Slo 6.72 7.78 8.04 
4324 Guaranteed a 14. 15s — 
Found - ot 15.34 16.54 —— 
3739 Guaranteed 1.65 8. 9. 5. 
Found 1.70 8.49 9.21 7.21 
4716 | Guaranteed .82 8. 9. B. 


Found 1.14 11.33 11.53 2.24 
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Report on Inspection Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


United States Fertilizer Co., 


The, Baltimore, Md. 


United States Fertilizer Co., 
The, Baltimore, Md. 


United States Fertilizer Co., 
The, Baltimore, Md. 


United States Fertilizer Co., 


The, Baltimore, Md. 


United States Fertilizer Co., 


The, Baltimore, Md. 


United States Fertilizer Co., 


The, Baltimore, Md. 


United States Fertilizer Co., 
The, Baltimore, Md. 


United States Fertilizer Co., 
The, Baltimore, Md. 


United States Fertilizer Co., 
The, Baltimore, Md. 


United States Fertilizer Co., 
The, Baltimore, Md. 


Van Iderstine Co., The, Long 
Island City, N. Y 


Vaughan’s Seed Store, New 
Mork, Ne YG 


Vaughan’s Seed Store, New 


York, N. Y. 


Vaughan’s Seed Store, New 
aVorkcsINEoYe 


Weeber & Don, New York, 


ING YS 


Weiss, George, New York, 
INeake 


Brand or trade name. 


Farm Bell Celery Com- 


pound 


Farm Bell Crop Grower 
Farm Bell Excelsior Guano 


Farm Bell Fruit & Grain 


Grower 


Farm Bell Fruit & Potato 


Guano 


Farm Bell German Kainit 


Farm Bell Pennant Win- 


ner 


Farm Bell Phospho Pot- 


tasso 


Farm Bell Potato Special 


Farm Bell Wheat, Oat, 


Corn Special 


Van Iderstine’s Pure 


Ground Bone 


Vaughan’s Lawn & Gar- 


den 


Vaughan’s Rams Head 
Brand Pulverized Sheep 
Manure 


Vaughan’s Rose Grower 


Bone Meal 


Weeber & Don’s Lawn 


Invigorator 


Fer-til-lo 


Locality where 
sample was taken. 


Williamson 
Elmira 
Williamson 
Canaseraga 
Almond 
Arkport 
Williamson 
Almond 
Burns 


Stanley 


Long Island City 


New York 


Syracuse 


New York 


New York 


New York 


4610 


4628 


New Yorx AaricutturaL ExprrIMENT STatTIon. realg 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps In 100 Pounps oF FERTILIZER. 


PHOSPHORIC ACID. 
Number. 


Nitrogen. Potash. 
Available. Total. 
3742 Guaranteed 3.28 8 9. 12. 
Found 33 Bil 8.26 8.58 12.32 
4493 | Guaranteed 2.05 8. 9. 3}. 
Found 2.07 8.76 8.98 3.62 
3736 Guaranteed 3.28 8. 9. Ue 
Found 3.32 8.84 9.46 6.73 
4323 | Guaranteed —- 10. ie 8. 
Found ae ia 11.83 6.49 
4297 Guaranteed 1.65 8. 9. 10. 
Found 1.67 8.62 9.66 10.20 
4046 | Guaranteed —— a ~ 12.50 
Found we a ~- 13.62 
3734 Guaranteed 82 8 OF 4 
Found 1.26 9.01 9.65 4.60 
4298 Guaranteed ad 12 i153. 5 
Found —_——— 12.85 13.07 5.42 
4045 | Guaranteed 3.28 6. tig 10. 
Found 3.18 6.76 7.30 10.92 
4512 | Guaranteed 82 8 9. 6 
Found 1.06 8.48 8.88 6.84 
4629 Guaranteed : Fi. + PE le See 
Found 2.10 ——- 28 .98 —— 
4609 Guaranteed 2.88 8. 4. 
Found 2.68 8.08 10.26 4.32 
4651 Guaranteed 22 1 1.20 1. 
Found 2.19 1.08 1.16 1.86 
4608 Guaranteed 3.70 a Doe a 
Found 3.96 on 21.87 
4610 Guaranteed 2.47 ——— 3.50 2.50 
Found 2.14 wa 3.98 2.76 
4628 | Guaranteed Ne 4U 3.5 
Found 6.93 2.92 12.29 4.54 


718 


“Report on Inspecrion Work OF THE 


ANALYSES OF SAMPLES OF FERTILIZERS 


NAME AND ADDRESS OF MANU- 
FACTURER OR JOBBER. 


Wilcox Fertilizer 
Mystic, Conn. 


Wilcox Fertilizer 
Mystic, Conn. 


Wilcox Fertilizer 
Mystic, Conn. 


Wilcox Fertilizer 
Mystic, Conn. 


Wilcox Fertilizer 
Mystic, Conn. 


Wilcsx Fertilizer 
Mystic, Conn. 


Wilcox Fertilizer 
Mystic, Conn. 


Wilcox Fertilizer 
Mystic, Conn. 


Co., The, 


Co., The, 


Co., The, 


Co., The, 


Co., The, 


Co., The, 


Co., The, 


Co., The, 


(No Manufacturer given) 


Locality where 
sample was taken. 


Brand or trade name. 


Kainit 


Wilcox Cauliflower Ferti-| Greenport 


lizer 
Wilcox Fish & Potash Riverhead 
Wilcox Fish Guano Southold 
Wilcox 4-8-10 Fertilizer | Greenport 


Wilcox Long Island Dry| Calverton 


Ground Fish 


Wilcox Potato Onion &| Greenport 


Vegetable Phosphate 


Wilcox Pure Ground Bone} Greenport 


Orient Point 


Num- 
ber. 


4181 


Sheep Manure Orleans 


New York AcricutturaL Exprermment Srartron. 719 


COLLECTED IN NEW YORK STATE IN 1913. 


Pounps 1n 100 Pounps or FERTILIZER. 


PHOSPHORIC ACID. 


Number. ee Sea Ta EEA TN 
Nitrogen. Potash. 
Available Total 
4181 Guaranteed —. —— ——— Ze 
Found es —— —_——— 1272 
4183 Guaranteed 4.11 6. tle i. 
Found 3.98 8.47 9.45 8.30 
4164 Guaranteed 2.46 5. 6. Bie 
Found PAs 5.97 7.93 3.94 
4177 Guaranteed 4.90 ae 3 ae 
Found 5.01 3 ai 8.73 ~ == 
4182 Guaranteed 3.30 8. 9. 10. 
Found Be v6 8.94 9.48 10.56 
4173 Guaranteed 7.50 4. ae — 
Found 8.03 4.98 6.14 —— 
4184 Guaranteed 3.30 8. 9. pe 
Found 3.42 9.42 9.76 7.46 
4185 Guaranteed 2.46 a 22 — 
Found 3.05 ——— 26.25 ee 
4486 Guaranteed = oma? 
Found 1.28 nd 30 3.62 
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Report on Inspection WoRK OF THE 


ANALYSES OF SAMPLES OF AGRICULTURAL LIME. 


NAME AND ADDRESS OF 
MANUFACTURER OR 
JOBBER. 


American Lime & Stone 
Co., Tyrone, Pa. 


Baker Co., J. E., York, 
Pa. 


Baker Co., J. E., York, 
Pa. 


Baugh & Sons Co., Balti- 
more, Md. 


Caledonia Chemical Co., 
The, Caledonia, N. Y. 


Conley Stone Co., F. E., 
Utica, N. Y. 


Consolidated Wheatland 
Plaster Co., Wheatland, 
NERY? 


Edison Portland Cement 
Co., The, Stewartsville, 
INE de 


Hydra Oxide 


Brand or trade name. 


of 
Lime 
Victor Ground 
Limestone 


Victor Ground 


Limestone 


Bau gh’s Genuine 


Nova Scotia 
Land Plaster 


Better Farming 


Lime 


Raw Ground Lime 


Land Plaster 


Pulverized Lime 


Stone 


Calcium 
oxide. 
Per ct. 


———_ | ——— |] —_______. 


— | | 


SS ee eee 


ee ee en a a 


Farnam Cheshire Lime 
Co., Farnams, Mass. 


Farnam Cheshire 
Lime CTo.’s Agri- 
cultural Lime 


Genesee Lime Co., 
eoye Falls, N. Y. 


International Agricultural 
Corp., Caledonia Marl 
Branch, Caledonia, 
NESE 


International Agricultural 
Corp., Caledonia Marl 
Branch, Caledonia, 
NeeYs 


Kelley Island Lime & 
Transport Co., The, 
Cleveland, O. 


Genesee Hydrate 


Lime Carbonate 


Lime Carbonate 


Tiger Brand 
Ground Quick 
Lime 


Locality where | nym- 
a elias Pi 
Horseheads 4496 | G* 
F 
Warsaw...... 4459 | G* 
F 
Cameron..... 4751 | G* 
F 
Waverly......| 4422 | G* 
F 
Caledonia 4517 | G* 
F 
Hilton 3966 | G* 
F 
Avoca 4724 | G* 
F 
Syracuse..... 4138 | G* 
F 
Harpersville | 4400 | G* 
F 
Trondequoit 4455 | G* 
F 
Canandaigua | 3989 | G* 
F 
Rochester 3998 | G* 
F 
Little Valley | 5001 | G* 
F 


*G and F mean, respectively, Guaranteed and Found. 


76. 
69.11 


New York AcricutturaL Experiment Srarion. 
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ANALYSES OF SAMPLES OF AGRICULTURAL LIME. 


NAME AND ADDRESS OF 
MANUFACTURER OR 
JOBBER. 


Le Roy Lime Works & 
Stone Quarries, Le Roy, 
INE 


New York Lime Co., 
Natural Bridge, N. Y. 


Ohio & Western Lime Co., 
The, Huntington, Ind. 


Pridoi & Co., 8. W., Nor- 
folk, Va. 


Rock Cut Stone Co., 
, Syracuse, N. Y. 


Rockland & Rockport 
Lime Co., Rockland, 
Me. 


Security Cement & Lime 
Co., Berkeley, W. Va. 


Security Cement & Lime 
Co., Rerkeley, W. Va. 


Security Cement & Lime 
Co., Berkeley, W. Va. 


Solvay Process Co., The, 
Syracuse, N. Y. 


Solvay Process Co., The, 
Syracuse, N. Y. 


Standard Lime & Stone 
Co., The, Martinsburg, 
W. Va. 


Standard Lime & Stone 
Co., The, Martinsburg, 
W. Va. 


Stonemeal Fertilizer Co., 
Inc., Paterson, N. J. 


Warner Company, Chas., 
Philadelphia, Pa. 


Brand or trade name. 


Locality where 
sample was 
taken. 


— | see 


Le Roy Agricul- 
tural Lime 


White Crystal 
Brand Hydrated 
Lime 


Ground Quick Ag- 
ricultural Lime 


White Beach Pure 
Nova _ Scotia 
Land Plaster 


Ground Limestone 


R R Land Lime 


Berkeley Ground 


Lime 


Berkeley Hydrated 
Lime 


Ground Limestone 
Land Lime 
Solvay Land Lime 


Standard Ground 
Limestone 


Standard Hydrated 
Lime 


Cedar Hollow Li- 
moid 


Boonville 


Falconer 


Glens Falls 


Trondequoit 


Amsterdam 


Allegany 


Buffalo 


Buffalo 


Boonville 


Baldwinsville 


Collins 


Silver Springs 


Pine Island 


Union 


*G and F mean, respectively, Guaranteed and Found. 


46 


Num- 
ber. 
4501 | G* 
F 
3696 | G* 
F 
3282) |} G* 
F 
4089 | G* 
F 
4456 | G* 
F 
3686 | G* 
F 
4266 | G* 
F 
3394 | G* 
F 
3395 | G* 
F 
3698 | G* 
F 
4146 | G* 
F 
Bona) Gar 
F 
4460 | G* 
F 
3623 | G* 
F 
4670 | G* 
F 


(22 Rerort on Inspection Work. 


ANALYSES OF SAMPLES OF AGRICULTURAL LIME. 


NAME AND ADDRESS OF Locality where | nym- Calcinm 
MANUFACTURER OR Brand or trade name. sample was bee oxide. 
JOBBER. taken. : Per ct. 
Warner Company, Chas.,| Cedar Hollow Li-| Avoca 4725 | G* 47. 
Philadelphia, Pa. moid F 46 .52 
Whittleton, John A.,) Agricultural Lime | Williamson 3738 | G*| ——— 
Medina, N. Y. F 31.01 
Whittleton, John A.,} Land Lime Clarence 4330 | G*¥| ——— 


Medina, N. Y. F 31.28 


ANALYSES OF SAMPLES OF LIME COMPOUNDS. 


: | PHOSPHORIC | 
Nasty 8 ADDERS | miand ox trade |'SSBR TSM om |__ A |e ae 
OR JOBBER. SRE: taken. er. | Avail- Total oxide. 
able 

Caledonia Marl] Wood Ashes} Caledonia | 4503 | 1.50 | 2.50 | 5 35. 
Branch, Caledonia,| Substitute 1.22 | 1.85 | 6.40 | 37.62 
INS ¥- 

Caledonia Chemical} Wood Ashes} Caledonia | 4516 | 1.50 | 2.50 | 5.50 | 35. 
Co., The, Cale- Substitute 1.28. | 1.92 1-5. 525) 40°52 
donia, N. Y. 

Caledonia Chemical} Wood Ashes] Guilderland) 5101 | 1.30 | —— | 5.50 | 35. 
Co.,. The, Cale-} Substitute] Ctr. 1.42 | 1.99 | 5.96 | 42.30 
donia, N. Y. 

Stevens, Charles,| B e a v e r| Syracuse 4655 | —— | 1.50 | 4. 30. 
Napanee, Ont.| Brand —— | 1.41 | 3.82 | 25.32 
Can. Canada 

Unleached 
Hardwood 


Ashes 


APP EN Deb. 


I. Popuntar Epitions or Station BULLETINS. 
II. PerroprcaAts RECEIVED BY THE STATION. 


Ill. MerroroLtocicaL REcorpDs. 
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POPULAR BULLETIN REPRINTS. 


PRUNING FAILS TO CONTROL A CURRANT DISEASE.* 
F, H. HALL. 


More than twenty years ago, a disease was 
An old, obscure discovered which has become today a very 
disease. destructive trouble in the currant plantations 
of the Hudson Valley. The cause of this 
disease remained Jong unknown; but careful study by botanists 
of this Station and the Cornell Station proved it to be due to a 
fungus which has three distinct spore forms. Of these, the basal 
form is Botryospheria ribis, so that this stands as the scientific 
name of the fungus which causes currant blight, currant cane 
blight, or currant cane necrosis. Usually, the discovery of the 
cause of a disease soon leads to a remedy, but in this case no 
preventive or remedial treatment can yet be recommended. 
On certain canes, or portions of the canes, 
Symptoms of the leaves wilt, turn brown and die. An 
the disease. affected cane will show a section of dead 
wood from one to four inches long where the 
bark has been killed and wood and pith invaded by the mycelium 
of the fungus. This hinders the ascent of sap and thereby causes 
all the upper part of the plant to wither and die. Thé general 
appearance is very similar to that caused by borers in the canes, 
but when this insect is responsible, a distinct burrow will be found 
and the larva, itself, may be present. In fungus-blighted canes, 
neither burrow nor larva can be found, but on careful examina- 
tion, especially with a microscope, fine, whitish, cobwebby threads 
may be discovered in the discolored pith at the point of attack. 
This localization of the injury made it seem 
An unsuccessful possible that summer pruning to remove the 
remedy. diseased wood, with destruction of the affected 
portions, might check the progress of the 
disease. Accordingly, two experiments with this apparently prom- 
ising method of control were begun in the spring of 1907. Within 
a year or two it was found that the method offered no chance of 
success in an old plantation. However, the second test, begun 
in a plantation only one year set, has now been continued for 
six years, all canes showing signs of the disease being pruned out 


* Reprint of Popular Edition of Bulletin No. 357; see p. 143 for Bulletin, 
[725] 
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from two to four times each season. This work was done by the 
Station botanists with great care, but at no time during the pro 
gress of the experiment has the disease been noticeably checked. 
The infections seemed as numerous and as injurious on the treated 
as on the untreated plats, and the yield of fruit was even smaller 
on the treated plats. Accordingly, summer pruning can no longer 
be recommended for the control of necrosis. In fact, no method of 
treatment can be confidently recommended at present, although 
experiments in spraying are being continued. 


CONTROLLING GRAPE LEAF-HOPPERS IN 1912.* 
F. H. HALL. 
Many growers in the Chautauqua grape belt 
Weather aids feared very extensive damage from leaf-hop- 
in contest. pers in 1912, for millions of those insects 
went into winter quarters in the fall of 1911. 
In spite of seemingly unfavorable hibernating conditions — heavy 
rains, sleet storms and wet snows to beat down the winter refuges 
of the insects and severe cold to freeze them and keep them frozen 
in their icy beds for months, no notable diminution of the numbers 
was observed when they emerged in the spring. But the remark- 
ably cold summer and the long-continued, wet weather in late 
summer and early fall proved fatal to the nymphs, so that far less 
damage was done to vineyards as a whole than was feared, though 
many suffered severely and enough of the tiny pests matured and 
went into hibernating quarters in the fall of 1912 to threaten 
serious injury in many vineyards in 1913 unless active measures 
are taken to combat them. 

No really new method was worked out in 


Destroy 1912, but those recommended in Bulletin 
hibernating 344 proved very effective when thoroughly 
quarters. applied. The experience of this season em- 


phasizes the necessity of destroying the winter 
refuges of the insects, for whenever there were left undisturbed, 
to shelter the hoppers, patches of weeds along the fences, a grassy 
headland in the vineyard, a raspberry or blackberry patch adjoin- 
ing it, underbrush with collected leaves in adjacent woodlands or 
similar rubbish in ravines or swales near at hand, the tiny pests 
would be found swarming in the edges of the vineyards, but gradu- 
ally decreasing in number until at the center or opposite side there 
might be few or none of them. Thorough cleaning up of such 
places, especially by fire after the adult hoppers have gone into 
winter quarters, is one of the most effective measures to be taken ; 
for this not only destroys millions of the insects but it also re- 
duces materially the supply of spring food plants and thereby 
discourages the survivors when they emerge in the spring. No 
collection of rubbish should be overlooked if it can with any ease 
or safety be burned, for thousands of the pests may collect in a 
small accumulation of leaves that have piled up about a broken- 


* Reprint of Popular Edition of Bulletin No. 359; see p. 287 for Bulletin. 
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over tuft of tall grass. The ordinary cover crops in the vineyard, 
which remain green until late in the fall, do not appear attractive 
to the hoppers as hibernating quarters. The figures given in the 
two plates show types of grass and weed borders that were found 
to shelter great numbers of the hoppers. The foot rule in some 
of the figures shows how small these patches are, yet they were 
marked centers of infestation. 
Especial attention should be given wild black- 
Early feeding. berry and raspberry patches; for these are 
favorite food plants of the insects, and carry 
them over from their first appearance until the grape foliage has 
made some little growth. Other food plants that should be 
destroyed when practicable are wild strawberry, burdock, catnip 
and Virginia creeper. The hoppers feed on these wild plants 
until the middle of May or later, not passing to the vineyards 
until the grape leaves are of considerable size. (See Plate IV, 
fig. 1.) By June Ist, practically all of the insects have made 
their, way to the grape vines. 

Fortunately for the vineyardist the hoppers seem to prefer as 
food, after they have attacked the grapes, the leaves low down on 
the vines, particularly those on the suckers that are later removed. 
Here, of course, their feeding does comparatively little harm. 
These suckers should be removed, however, before spraying begins. 

Against the later attacks by the nymphs 
Control spraying with nicotine is found very effective 
by spraying. if thoroughly done; and the automatic “ hop- 
per” sprayer described in Bulletin 344 
makes it possible to do effective work economically. This attach- 
ment, on sprayers of many makes, has proven thoroughly practi- 
cable; though some care in driving is necessary to prevent bending 
or even breaking the booms. In seven vineyards in which experi- 
mental spraying was done, the hoppers were so well controlled that 
the uniform green of the sprayed vines contrasted strongly with 
the yellowish, sickly tinge of the vines not sprayed, either those 
left as checks in the experimental vineyards or those in adjoining 
untreated plantings. One spraying with Black Leaf 40, one part 
to 1,600 parts of water, was sufficient to give good control of the 
insects, even in two eases when the nymphs had reached the fifth 
instar, or last stage before becoming adults. 
In some of the vineyards the vines appeared 


Chance for yellowish, though the ‘“ hoppers” were well 
wrong controlled, a condition which unfortunately 
diagnosis. prevailed in the Station experimental vine- 


yard at Fredonix. This unhealthy condi- 
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tion was due not to the insects but to a disease or physiological 
trouble, with quite similar symptoms. The differences between the 
yellowing due to hoppers and that due to this * leaf blight ( 4)” 
should be learned; since it is merely a waste of materials to 
spray with nicotine for the iatter trouble. Absence, or presence 
of only small numbers of the hoppers, coupled with ‘yellowing of 
the leaves is of course a good indication that the insects are not 
responsible; and if the leaves show yellow and die at the margins 
first, with dark areas along the midrib and veins, it is the ‘“ leaf 
blight (?)” rather than “ hoppers” that are to blame, for their 
punctures lead to a quite uniform yellowing of the leaf, at first 
in the form of minute yellowish dots. The veins also will have a 
yellowish, punctuated appearance. 
The grape leaf-hopper, as it destroys or 
Effect of makes useless much of the foliage, reduces 
hopper injury. the crop of fruit for the year of the attack 
and weakens the vines; but the most striking 
result of its work is to lower the quality of the fruit. Concord 
grapes when well ripened are of a rich blue-black color; but 
when “‘ hoppers” infest the vines, the color changes to a purplish 
or reddish hue. The sugar also is lessened and the acid increased, 
so that grapes from badly injured vineyards become unfit for 
making grape juice and unattractive for market. 

In each of the vineyards under experiment samples were taken 
of grapes from sprayed and from unsprayed vines and the juice 
pressed out and analyzed. In every set of samples the grapes 
from the sprayed vines showed more sugar, the increases varying 
from 8 to 68 per ct. in the different pairs of samples; while 
the unsprayed grapes had more acid than those from sprayed 
vines in every case but one, the a ranging from 0 to 
20.6 per ct. 

In selecting such comparison samples it is essential that the 
grapes be taken from corresponding portions of the sprayed and 
unsprayed vines, since grapes grown on the lower, shaded por- 
tions of a vine are lacking in sugar and have an excess of acid as 
compared with those grown on the upper parts of the vine. 

The work of 1912 on the grape leaf-hopper, 

Summary. then, enforces the practices previously recom- 

mended — the destruction of winter refuges 

of the insects, such as weeds, clumps of dead grass, brush, and 

particularly clusters of fallen forest leaves; getting rid of spring 

food plants like raspberry, blackberry, wild strawberry, burdock, 

ete. ; allowing suckers to remain on vines until spraying time; and 
thorough spraying with a nicotine preparation. 


THE BEST APPLES FOR NEW YORK STATE,* 


F. H. HALL. 


Of the hundreds of apple varieties described in 
Why grow pomological literature not one in ten succeeds in 
new establishing itself as a useful commercial sort or as a 
varieties? general favorite in the home orchard. The great 
proportion of disappointments when novelties are 
planted tends to discourage individual testing; for each failure means 
loss of money, space, time and pleasure. Therefore newcomers are 
generally distrusted, whether from distant regions where they may 
have already established good reputations, or from some nearby 
nursery whose owner believes he has a new seedling or sport that 
will revolutionize apple-growing. Yet some one must originate and 
some one test such new apples if orcharding is to progress; for our 
old varieties are fixed, and probably no one would claim that the 
perfect apple has yet been grown. Varietal faults as well as merits 
apparently remain, practically unchanged, as they were on the parent 
tree. 
In some cases, it is true, “strains” have arisen in 
Strains. varieties, which seem to be, and occasionally are, 
distinctly different from the parent stock, as the red 
Collamer and Banks from the light-colored Twenty-Ounce and 
Gravenstein; and a russet type from the well known Baldwin. 
These are well-fixed variations, probably bud-sports; but since we 
know not why they come into being and have no idea how to produce 
others, their existence does not weaken the conclusion that no changes 
in old varieties will give us the new kinds we desire. Other so-called 
“strains,” like Olympia, Vandevere Improved and Improved 
Wagener, when grown on the Station grounds beside Baldwin and 


* Reprint of Popular Edition of Bulletin No. 361; see p. 385 for Bulletin 
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the old Vandevere and Wagener, are identical with the parents, the 
“improvement” being an accidental result of surroundings or a 
figment of the improver’s imagination. 
Much stress has, of late years, been placed on the 
“ Pedigreed ” fact that certain trees of a variety show high pro- 
apples. ductiveness, or bear brighter-colored or longer-keep- 
ing fruit; and nurserymen have been urged to propa- 
gate from such differing trees, yet there is little or no evidence to 
show that any apple of today, though grown from the most carefully 
“‘ pedigreed ”’ stock is permanently any better than its predecessors 
or its sisters from less favored surroundings. No! To get new 
qualities or new combinations of qualities in apples we must have 
new kinds. 
But when a variety is established, that is, after 
Do apple the first few years of its life when it may be slightly 
varieties variable in the matter of size and vigor, we may 
“run out?” depend upon its maintaining its characteristics 
unchanged. There is no scientific or experimental 
evidence that varieties degenerate any more than that they improve; 
though the testimony of evidently sincere and careful growers might 
be produced to sustain either position. It is a common belief that 
some varieties, at least, show old age or degeneracy; but observations 
at the Station, made on hundreds of kinds, do not confirm this belief 
in the least. Trees grow old and produce poor fruit, and varieties 
disappear because better ones take their place, or are finally con- 
demned because of some undesirable character that is overlooked 
at first because of many excellencies. In the Station orchards, 
however, or in other orchards better suited to their requirements, 
Fall Pippin, Early Harvest, Oldenburg, Red Astrachan, Maiden 
Blush, Porter, Sweet Bough, Black Gilliflower, Ben Davis, Esopus, 
Grimes, Hubbardston, Jonathan, Red Canada, Swaar, Tompkins 
King, Wagener and Winesap so closely resemble in all respects these 
same fruits as originally described 100 years ago or more, that no 
one could point out a difference. The Baldwin is more than 150 
years old yet still stands the test as the best commercial apple for 
New York State, and trees of it on the Station grounds from many 
sources, some of them from buds of trees said to show marked varia- 
tions, produce fruit uniformly the same under the same conditions. 
A Rhode Island Greening tree in our orchard, propagated from what 
is supposed to be the original tree of the variety, about 200 years 
old, is the same in growth and bears apples no better, no worse, than 
trees several generations removed from the parent plant. Ribston, 
Green Newtown, Holland Winter, Pomme Grise, Winter Pearmain 
and Yellow Bellflower are known to be over 200 years old, yet their 
trees still grow vigorously and produce well. If apple varieties are 
wearing out, it is a slow process. 
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Since established varieties neither degenerate nor 
Benefits improve and since new varieties are constantly 
of apple _— originating it is necessary that some disinterested 
testing. grower should study these varieties side by side 
to learn and communicate to intending orchardists 
those points in which varieties differ one from another and so 
far as possible to state the truth regarding their utility or lack 
of it for the orchard planter’s needs. This testing the Station 
does, and in the work has made some studies, comparisons and 
observations that should be useful. Chief of these is the securing 
of full descriptive data given in detail for about 700 varieties in the 
“Apples of New York” and summarized in Bulletin No. 275. 
Since those publications appeared, 100 or more additional varieties 
have been grown or listed. It therefore seems best to revise the 
tabulated descriptions given in Bulletin 275 and to include the new 
sorts. This table, describing 804 varieties, is given in the regular 
bulletin bearing the same number as this Popular Edition; while for 
this edition about 100 varieties have been selected which include 
practically all apples that have any special value or merit testing 
in New York State either in the commercial orchard or for home use. 
This table will be found on pages 736-739. 
In handling such numbers of varieties of any fruit, 


Apple similarities are constantly observed; so that prac- 
groups. tically all apples fall more or less naturally into 
“‘ sroups,’’— collections with very indefinite limits, 


but including those varieties that have more similarities than con- 
trasts. In many cases these “ family resemblances ” are so marked 
that the observer concludes at once that the members of the group 
trace back more or less directly to a common ancester. 

These “ groups,” though as yet incompletely established and 
subject to constant change, serve many good purposes; since the 
behavior of some well-known member of a group, frequently the 
“name parent,” may give a clue to the behavior of the whole collec- 
tion and enable us to decide at once that an unknown member of the 
group is worth consideration or should be rejected. For instance, 
we would not look in the Early Harvest group for a winter apple, in 
the Lady group for one to supply a commercial pie factory, nor in 
the Wealthy group for a variety for Long Island. 

The characteristics of some of these “‘ groups’ that are of value 
in New York, with well-known representatives of each, are noted in 
succeeding paragraphs. It should be said that not all the varieties 
named in the groups are valuable, for sometimes a very characteristic 
member of a group is, by some special quality, rendered useless 
under particular conditions. For the valuable varieties, the table 
is the guide. 
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Aport group.— Large, handsome, fall apples, coarse in texture and 
of medium quality. Some members of the group are adapted to all 
parts of New York. 


Alexander, Bietigheimer, Bismarck, Constantine, Wolf River. 


Baldwin grouwp.— Highly colored, long keeping, well flavored, 
rather large apples with similarities in texture, flavor, form and color 
markings. Adapted to all districts but most northern in State. 

Arctic, Baldwin, Sutton. 


Ben Davis group.— Rather large, bright red apples, coarse and solid 
in texture, with indifferent flavor and thick skin, shipping well and 
keeping well. 

Ben Davis, Black Ben Davis, Gano, Saratoga, Schenectady. 

Black Gilliflower growp.— Medium sized, dark red, oblong, ribbed 
apples of good quality but rather dry and coarse in texture. Less 
hardy than the Baldwin group. Particular as to soils. 

Black Gilliflower, Deacon Jones, Striped Gilliflower. 


Blue Pearmain group.— Somewhat large, dull red with bluish 
bloom, mild flavor, fair quality, dense texture and thick skins. For 
most part valuable only under northern conditions. 

Bethel, Blue Pearmain, Jewett Red. 


Chenango group.— Medium sized, red striped, oblong conic apples 
of high quality, peculiar aroma and delicate texture. Succeed where 
the Baldwin can be grown. 

Chenango, Stump. 


Early Harvest growp— Summer apples of medium size, pale 
yellow or white in color, of good but not superior quality and with 
delicate breaking flesh. Adapted to warmer parts of State. 

Early Harvest, Early Ripe, Parry White. 


Fameuse growp.— Medium sized, handsome red usually striped 
apples, roundish oblate, thin skinned, of high dessert quality, and 
pure white tender flesh. A tendency to reproduce true from seed 
is a striking peculiarity. As a group, predisposed to fungus troubles. 
The most valuable group for the colder portion of the State. 

Cortland, Fameuse, McIntosh, Onondaga, Otsego, Shiawassee. 


Jonathan group.— Medium sized, handsome red apples of high 
quality, and crisp, juicy flesh. Variable in adaptations. Resembles 
the Baldwin group. 

Esopus, Jonathan, King David, Red Canada, Rensselaer, Rockland. 


Lady group.— Very small, roundish oblate, dessert apples, hand- 
some in color and sprightly in quality, with crisp, juicy flesh, thin 
skin, and good keeping qualities. Best adapted to the Hudson 
Valley and Long Island districts. 

Highland, Lady, Sleight. 
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Northern Spy group.— Large, striped red, roundish oblate, ribbed, 
delicate bloom, juicy, crisp, fine grain, of highest flavor and quality. 
Fastidious as to soils but probably can be grown in congenial loca- 
tions in all but the coldest portions of the State. 

Melon, Northern Spy, Ontario, Oswego, Schoharie. Wagener. 


Oldenburg group.— Medium to above in size, variously striped 
with red, generally ripening in fall and of comparatively short season. 
Tart, culinary apples with but few dessert sorts. Russian. Prob- 
ably the most cosmopolitan of the groups here listed — some members 
succeeding in all parts of New York. 

Anis Rose, Autumn Streaked, Oldenburg. Gravenstery Section: Banks, 
Gravenstein. 

Reinette group.— With few exceptions rather large in size, of green 
or yellow ground color, with or without blush, and generally of 
good quality. A large and poorly defined group which is here divided 
into four sections. Nearly all of the members, with the exception 
of a few in the Newtown section, thrive in New York; but not many 
of them in the northern district. 

Fai Prieprn Section: Boiken, Fall Pippin, Hawley, Lowell, Maiden Blush, Winter 
Banana. RuHopE IstanpD GREENING Section: Autumn Swaar, Northwestern Green- 
ing, R. I. Greening. Nerwrown Section: Clintcn, Green Newtown, Grimes, Peck 
ean, Winchester, Yellow Newtown. Swaar Section: Mann, Seneca Favorite, 

waar. 

Romanite growp.— Variable in size, highly colored, from poor to 
good in quality, keeping very late. Mainly southern apples. 

Pennock, Stark, York Imperial. 


Russet group.— Ranging from small to above medium in size, 
russet colored, with peculiarly fine-grained, dense texture, sprightly 
flavor and good-keeping quality. Some member succeeds in each 
of the New York districts. 

Golden Russet, Roxbury. 


Tompkins King group.— Early winter apples, large, attractively 
striped with red, variable but symmetrical in form, of superior 
quality and characteristic dense, coarse texture and aromatic, 
yellowish flesh. Especially suited to the western New York districts. 

Hubbardston, Ribston, Tompkins King. 


Twenty Ounce group.— Large, late fall, broadly splashed red 
apples, roundish in form, of good quality and with a coarse, yellowish, 
aromatic flesh. Grown more or less generally in all but the most 
northern districts. 

Collamer, Twenty Ounce. 

Wealthy group— Fruit undersized on old trees. Early and 
abundant croppers. Hardy and adapted to all of the apple districts 
of New York. 


Peter, Wealthy and several Minnesota seedlings. 
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Winesap group.— Winter apples, medium to large in size, dark 
red, rather solid and of fine grain, of good but not high quality, good 
keepers. Apples of the South and West. 

Arkansas, Oliver, Winesap. 


Yellow Bellflower growp.— Medium to large apples, characteris- 
tically oblong conic, predominantly yellow, with a large somewhat 
remarkably open core. Flesh firm, crisp, aromatic and of high 
quality for culinary purposes. 

Barry, Mason Orange, Yellow Bellflower. 


Of the following groups no variety is of special importance in 
New York: Lawver, Limbertwig, Longfield, Lowland Raspberry, 
Newtown Spitzenburg, Ralls, Ramba, Red Astrachan, Rome, Sweet 
Bough, Vandevere and Yellow Transparent. 


Seedless apples are not new though the stir 
Seedless made about one variety a few years ago might have 
apples. led those uninformed into thinking them one of 
nature’s newest and most marvelous developments. 
Yet both Greek and Roman writers describe them and references 
to them have not been uncommon down through the pomological 
ages. However, we know nothing of how they arise, so are working 
in the dark in any attempt to secure new varieties of apples without 
seeds; and each of the old varieties has too many bad qualities to 
make propagation merely for seedlessness advisable. But a seedless 
and coreless apple as good as Baldwin or dozens of other scrts would 
almost revolutionize apple growing; so it is worth while to do breed- 
ing work with these peculiar fruits, though the very factor that 
makes them valuable adds double difficulty for the breeder. Some 
seeds are borne on every ‘‘ seedless”? apple tree, however; and no 
one seems to know whether these seeds will or will not tend to pro- 
duce trees bearing similar fruit. References have been found to 
nearly 40 seedless apples reported in the United States within the 
past twenty years; and the Station has upon its grounds trees of 
nine such varieties. We have already begun crossing and other 
breeding work with them, and will be glad to have cions or buds 
of other seedless sorts with the hope that from some existing variety 
may be bred a worthy variety without seeds. 


Apples for 
New York 
districts. 
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In the table which follows an attempt has been made 


to indicate, to some extent, the local adaptations of vari- 
eties; for which purpose the State has been divided into 
nine fruit districts, whose borders correspond, roughly, to 


those shown on the title page map. The purpose of other 
columns of the table will be understood by a study of the headings and the 


ABBREVIATIONS.— Size.— 1, large; m, medium; s, 


l, light; r, red; ru, russet; 


small; 


v, very. Form.—a, 
s, striped; w, white; y, yellow. Flavor.—a, acid; b, brisk; m, mild; s, sweet; 
worthy of trial. 


APPLE VARIETIES FOR 
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key to abbreviations that is given at the top of the pages. It should be 
said that the months under ‘‘ Season’ mark the beginning of edibility of 
the variety and the end of its season in ordinary storage. Those vari- 
eties are included that have been grown and selected at the Station 
as a result of its apple-breeding work. ‘These are recommended for 
testing. 


New York STAte. 


i, irregular; 0, oblate; ob, oblong; ov, ovate; r, roundish. Color.—b, blush; c, carmine; d, dark; g, green; 
sa, subacid. Quality—b, best; g, good; f, fair; p, poor; v, very. Use.— d, dessert; k, kitchen. 
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14s) sc8 | *) *) #] | «6! «6 *! Widely planted as a filler, but not very desirable. 
15 | **) FFL. | RR) RR] RE) RH) HE) HE! Attractive, good quality, easily bruised; excellent. 
16 | **| ** lo] eK] oe] RR] oR] ck 
17 *, OK) RR) EK] 2K) Tree and fruit characters good. Subject to blight. A market sort 
desirable as a filler. 
18} +) +) +) +) +) +) +) +) +) Recommended by U. 8. Department of Agriculture. 
19 Pall Bods Rev ehatetlteesced lte- ave +| +] +|...| Desirable for the home orchard. 
20}; +) +) +) +) +) +) +) +] +) An attractive market fruit. Heavy bearer. 
21); +) +) +) +) t+) +) O4+) o4+)oG6+| 0 Well worth testing in New York. 
22 Oe ES Joc alllegerell Bs *| * #/ | Valuable only as an early dessert apple. 
23" PEMD e IR te alieucctlere a *|  *) +) %*) Of value for the home orchard only. High quality. 
24 | #*) #F, HK) ek) RR) RK! OR)! Lacks vigor. Unproductive. Best quality, 
Cost etd es *) AR) HK) RK) eA) kK) AK! A standard variety. Recommended. 
26 spell stelle ee *) Hardy, productive. Fruit scabs badly, tender, small. 
Zi *) *...}...] *| *| *| *| *! Vigorous, productive. Fruit bright red, good, small. 
IT Api Al ew. *) |... }...]...| Worth planting in certain localities. 
SO ae es a teuocalls ..| **) #8) AK) | Valuable where Ben Davis thrives. 
30 || ne *| 3%) 2) | 2k) >) Hardy, vigorous, productive. Small, late, excellent. 
31 %) HE) HK)! e) >) KL |] Bears early, productive, vigorous. Attractive, excellent. 
eR RH, ot ollloy a, 3 ek) KL |. ..| Standard in quality. Succeeds in certain localities only. 
33 SFM iaele ote rail tenes *) +) *| * *| Beautiful and of high quality. Not always reliable. 
34 Bele MIR che aleve) *| *) %#*) | %| Handsome and delicious, but poor tree characters. 
eye Pee ee eel EAN ate thy meen Pe pal fe Bee ...| Unattractive, but excellent. 
SO) lees] CREE *| | eK) #F) %) 6%) Bears early, productive. Fruit handsome and good. 
ii lie laretckelllevers *) *) 3) +) +) Elxcellent for the home orchard. 
38 le Be Salley. *) *) #*/ */ %#/ One of the best sweet apples for home use. 
Soin lar \lletee Ec ale | Ye ea el ...| One of the best in quality of the Blue Pearmain type, 
40 | **) FFL] OK) RR) OK) OF)! Excellent but small in New York. 
41} +) +) +) +) +) +) +) +) ++] Appears promising as a commercial sort. 
42 * #I....{ *| | *| | =) =) A beautiful fancy apple suitable for special trade. 
43 *) #¥) 12] OF) OF) OK} OK)! *) One of the most desirable of the sweet apples. 
44) +) +) +) +] +) +) +) +) +| Not fully tested. Attractive and appears promising. 
45 | +) +1 +) +! 4+) +1 +1 +! +’ New and recommended for home orchards, 
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APPLE VARIETIES FOR 


" ABBREVIATIONS.— Size.—1, large; m, medium; s, small; v, very. Form—a, angular; c, conical; 
1, light; r, red; ru, russet; s, striped; w, white; y, yellow. Flavor.—a, acid; b, brisk; m, mild; s, sweet; 
Starring.— *, recommended; **, well recommended; +, worthy of trial. 


3 S a 
oO 
VARIETY. a Ey wes 
to 7S q 2 
oe UIA bebe s |s| 2] 2 : 
3 2 s Bk es eee iret PA 3 | ¢ a 
a e) ea) ica mn 1S) 1S) i) Cc =) n 
AGA VOWEL Nie cecmeioaete cae do WES S| EO ROOT robe 1 y y sa | g—vg|dk| Aug., Oct. 
47 | Lowland Raspberry....|/Rus.....|...... Tc m—l wrs w | msa vg d Aug. 
ASU McIntosh .yocieystonsie vselens Can....| 6 yrs. Tr m—1l yrs w | msa |vg—b| d | Oct., Dec. 
49 | Maiden Blush......... N. J....| 4 yrs. fo) m yb Ww sa Z k |Sept., Nov. 
HOM) pWhelons,: isc smilies cise emer N. Y....|4yrs.]| roe | 1l—m| ygrs | w sa ve d | Oct., Jan. 
SU Wlotherkn cls rte ersls eles ete Mass....| 9 yrs.] Tec m yrs y | msa | vg—b] d |Sept., Jan. 
52°} Northern Spy......... NS Y Sal lsivrs:|) ernie 1—vl yrs |yw]| sa ve—b| dk | Dec., Feb. 
aS) | Oldenburg..c.iecccces PRUIES ohare. 2yrs.| ro }|m—l|/ gyrs |yw| sa |g—vg| k | Aug., Sept. 
54; | \Opalescent.. si o.cccie. - OEDe ere Wtarstcrcne re lvl ydr |yw! msa |g—vg| d | Oct., Jan. 
DR LORCCT 1 tos eieretene tl veesiors IVIASS sss ialleceratecens obe | s—l yb y sa |g—vg|dk |Sept., Nov. 
56 yl) Primates ccc cee N. Y....| 3yrs.| roe | m—l| ygb Ww sa vg—b]} d |Aug., Sept. 
57 | Pumpkin Sweet........ Conn...|9yrs.| re 1—vl ZY Ww 8 zg k | Oct., Jan. 
58 | Red Astrachan........ Russe 5yrs.| re | m—l yrs w | bsa |g—vg/|dk | Aug., Sept. 
59) |) Red Canada. 01-42% <n) ON pd Sas (enya ley ee es re m yrs w | msa]} g—b |dk| Nov., Mar. 
60 | Rhode Island Greening..|R.I....| 5yrs.| ro 1 ye y 8a veg |dk |Oct., Mar. 
GU: Gi GRiomert ee ite terete O ; y sa gZ k | Nov., Mar. 
625) “Roxbury...e ene a yw! sa |g—vg|dk| Dec., May 
Goa Sekulasecacrteeisurecits gw] msa f k | Dec., Mar, 
645) Stark. 2202 ie ete eters alee y |msa| f—g | k | Jan., June 
655|\Stumpees ee soho wy] sa vg d |Sept., Oct. 
Gel Sutton... aoe cece ci. w | msa | g—ve!|dk |Nov., Mar. 
Oia il SWASLL oe versie cst s care : y | msa|vg—b] d | Nov., Apr. 
68 | Sweet Bough.......... Sean Ww s g—vg|dk |Aug., Sept. 
69 | Sweet Winesap........ wy 8 g—vg|dk|Nov., Apr. 
70 | Tolman Sweet......... Ww s g—vzg}dk j Nov., Jan. 
71 | Tompkins King y sa |vg—b|dk | Oct., Jan. 
72)\ ewenty, Ouncetean ss cee wy] sa g k | Sept., Dec. 
MD WAGNER... cic. eles eile y sa | vg—b|dk | Oct., Feb. 
a4, |), Wealthy; = tcc ec comes yw] sa |g—ve!|dk|} Oct., Jan. 
75 | Winter Banana y | msa |g—vg|dk| Nov., Jan. 
76 | Yellow Bellflower A Ale Bee y | bsa k | Dec., Apr. 
77 |} Yellow Transparent... )Rus..... 4yrs.| roc m wy Ww sa |g—vg}dk| July, Aug. 
STaTIoN SEEDLINGS. 
VR Clinton... ese usec. 2 Neos] 4 yrss || T0°¢ 1 gzgyb y 8a gZ k | Dec., Feb. 
WOn| Cortlands ect dee cee INE SY ee iGtyrse) rT 10 1 ydrsc| w sa Z dk |Nov., Feb. 
SO Herkimers: 2. cen eas se IN EOYs e tne ae robc| m—l{gyrsc] y |} bsa g k |Dec., Mar. 
81 | Montgomery.......... INE, Veo ee levee tete roc 1 gwrs|w | bsa g k | Sept., Oct. 
82) Nassaite.) Sots cece eo INP OY ele mmets fe) m yrs |yw] sa g k |Dec., Mar. 
Sau \Onondsrareceetccmerse cs INGLY, 6 yrs re 1 gydrs|wy| sa g k |Nov., Jan. 
SA OSWELO Ns cyorsleisieieie sisielete INS 6 yrs re 1 gydrs| y | bsa vg d |Dec., Apr. 
85:1] Otsezou . snes wc NS 4yrs.|robc| m |{ydrsc| y | msa Zz d |Nov., Feb. 
86 | Rensselaer IN SY! 5 yrs re 1 ybr y sa g d |Dec., Feb. 
S74| Rockland teres: case iN |e Gord (eas As To m—l |ydrsc| y sa g dk |Nov., Jan. 
SS. MREALOR Sree eerels a ole .cicie ING Wie es | Olyree Loe 1 gyr |wy]| sa gZ k | Jan., Apr. 
89 | Schenectady.......... ING Yee Sryrs-t| erie l gyre |yw] sa g k | Nov., Jan. 
90 | Schoharie. * 0 7c cc. ING WY: 6 yrs. | robe 1 ydrs | y | msa g dk |Nov., Mar. 
Ole Wowace era ete cers ING Seer aal eee roc 1 wy y bsa g k | Dec., Mar. 
92 | Westchester........... NGO Y 4yrs.| re 1 ybr y | msa |g—vg|dk] Nov., Jan. 
CRABAPPLES. 
O93 )) Wixcelbign’ se eee teers Minn. aise ete ro 1 yr w sa |g—ve|dk Sept. 
94.4) (GibDtsaeesecewe core Nh ereeeval laseienors ro 1 ybr y sa g k Aug. 
95.) Eyslop te. seine cee. On ee | Sete Te ]1—m ydr y sa g Sept., Oct. 
O67) (Martha. saunas ses Wisin. ot) ceases fo) m—l yr y bsa |g—vg!|dk | Sept., Nov. 
97 | Transcendent......... Anis tres : robc; m—l yb y sa vg k | Aug., Sept. 
98 | Whitney..... NS ay seo Pistia re 1 yrs y | msa |g—vg}| dk | Aug., Sept. 
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New Yor«k Srate.— (Concluded). 


i, irregular; 0, oblate; ob, oblong; ov, ovate; r, roundish. Color.—b, blush; c, carmine; d, dark; g, green; 
subacid. Quality. b, best; g, good; f, fair; p, poor; v, very. Use.—d, dessert; k, kitchen. 
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REMARKS. 


Desirable for home use and local market. 

A beautiful dessert fruit. 

One of the best sorts of its season. 

Worthy of planting for home or market, where it succeeds. 
Choicely good for the home orchard. 

Tree characteristics poor. Appearance and quality of the best. 
Tardy bearer. Vigorous. Highest quality. A standard. 
Hardy, vigorous, productive, cosmopolitan. 

Worth planting commercially. 

Has many merits for home use and local market. 

Tree characters poor. Valuable for dessert and local market. 
Valued for home and market purposes. 

Succeeds under many conditions. Home and local markeis. 
Excellent. 

The standard green apple of New York. 

A standard commercial variety. 

A leading commercial variety. 

New and worth testing. 

Considered valuable in some sections of New York. 
Desirable for home use and for local market. 

Desirable only in the Hudson Valley. 

One of the best for the amateur. Requires deep, rich loam. 
A universal favorite for the home orchard and local market. 
Attractive, excellent quality; reliable cropper; overbears. 
Hardy, vigorous, early bearer, reliable cropper. 

Lacks hardiness, vigor, longevity and productiveness. 

One of the best fall varieties for home or market. 

Early bearer; heavy cropper; short lived. Good. 

Tree and fruit characters good. Small on old trees. 

Of value for home and local market. 

Poor cropper. Valuable in some districts. Bruises easily. 
One of the best extra early sorts for home and market. 


Type of Green Newtown. 

Similar to McIntosh. Promising for commercial planting. 
Apparently of value. 

Promising but not fully tested. 

Of superior quality. 

Resembles McIntosh. 

Very similar to Northern Spy. Very promising. 

Probably of value for fancy market. 

Type of Jonathan with high flavor. 

Of excellent quality. 

Type of Ben Davis but quality much superior. 

Promising as a good market variety. 

Type of Northern Spy. Promising. 

Very promising. Resembles Northern Spy except in color. 
Type of Green Newtown. 


One of the most desirable of its season. 

Recommended for home use and possibly for market. 
Widely and deservedly cultivated for home and market. 
One of the best. 

Tree hardy, good grower, very productive. Very popular. 
One of the most popular of the large crabs. 
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Some diseases of apples, like fire blight, are prac- 
Disease- _ tically uncontrollable by any means the orchardist 
resistant yet knows; and others, like scab, while no longer 
varieties dreaded by the commercial apple-grower, since 
they can be readily controlied, are destructive in 
home orchards or village gardens where spraying is not always 
feasible. On this account varieties that are even partly resistant 
to such diseases possess at least one character to commend them. 
Notes have been taken at the Station as regards the behavior of 
the different varieties in respect to blight and scab; and marked 
differences have been found in susceptibility. The disease-resistant 
varieties, are, in many cases, of themselves worthy; so the lists below 
will be of some use to those about to plant, but they will probably 
be more useful to breeders; for it is possible — in one case it seems 
proven — that disease resistance is inherited like any other character. 
If this be true, breeding for this quality would present no impos- 
sibilities, though, like all other breeding work, it may be slow, since 
with the resistance we must secure the combination of many other 
desirable characteristics. 


SuscEepriBiLtiry of AppLes TO APPLE SCAB. 


Relatively immune. Relatively susceptible. 
Ben Davis Bellflower 
Black Gilliflower Chenango 
Gano Esopus 
Gravenstein Fall Pippin 
Grimes Fameuse 
Hubbardston Green Newtown 
Jonathan Hawley 
Oldenburg Lady 
Red Astrachan Lady Sweet 
Rome Maiden Blush 
Roxbury Russet McIntosh 
Sutton Northern Spy 
Swaar Red Canada 
Tolman Sweet Rhode Island Greening 
Tompkins King Twenty Ounce 
Wagener 
Wealthy 


Yellow Transparent 


SuscEpriBitity or AppLes TO APPLE BLIGHT 
Immune in 1906 (blight very common). Very susceptible. 


Baldwin Black Gillifower 

Cox Orange Constantine 

Delicious Esopus 

Grimes Fall Pippin 

Lady Jonathan 

Northern Spy Rhode Island Greening. 
Swaar Rome 

Sweet Bough Sutton 


Tompkins King 
Twenty Ounce 
Wagener 


DOES THE FARMER GET PURE SEEDS?* 


During the last six months of 1912 a seed inspection 

Much poor law was in force in New York State, and the examina- 

seed on tions of samples, made at the Station under the 
market. law and otherwise, plainly show that some such 
inspection is necessary. Only 125 official samples 
were examined, but of these one-fifth were below the standard set 
by the law. This standard is by no means high, either; for the law 
merely requires that the presence in agricultural seeds of more 
than three per ct. of foul or foreign seeds must be plainly indicated 
by a label on the seed package. Of the ordinary weed seeds found 
in the inspection, three per ct. by count would involve the sowing 
of 125,000 weed seeds in the 20 pounds of alfalfa seed used on an 
acre, or three weeds for every square foot of land. If considerable 
of this impurity chanced to be dodder seed the result would be 
serious; for the grower of alfalfa should hesitate to sow even one 
seed to the acre of this pest. This official inspection may be made 
very helpful, as a check upon seed dealers, but it would not be safe 
for growers to accept without personal or expert examination seeds 
even well within the limit of the law, if they wish to avoid weed 
seeds. 

Beside the official samples, the Station also examined, during 1912, 
more than 1,100 samples of seeds sent in by correspondents and 
found some marked cases of adulteration. Of 621 samples of alfalfa, 
13 contained sand, crushed rock, broken seed, yellow trefoil or 
similar undesirable material in quantities beyond what would be 
present naturally. Of the 14 samples of hairy vetch examined, 12 
contained seeds of other vetches as an adulterant, notably spring 
vetch which can not replace the winter vetch as a cover crop. Such 
adulteration may account for many of the failures of this crop 
reported. The percentages of dodder-infested samples were also 
increased over those found in 1911, as 13 per ct. of the alfalfa samples 


* Reprint of Popular Edition of Bulletin No. 362; see p. 153 for Bulletin. 
[741] 
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and 19 per ct. of those of red clover contained seeds of this harmful 
weed. 
Under the inspection law, samples of seeds were col- 

Methods of lected from dealers by agents of the Commissioner 

official of Agriculture and sent to the Station for examina- 
inspection. tion. Here the required weight of seed was care- 
fully taken and the seeds therein counted, both 
crop seeds and weed seeds, so that the percentage “‘ by count,” as 
required by the law, could be ascertained. This process is a very 
tedious one, the law, in this requirement, differing from most, if 
not all, other seed inspection laws. Most of these laws specify per- 
centages by weight. 

In order to shorten this method, if possible, an attempt was made 
to establish standards of ‘‘ count for weight ” of the different agri- 
cultural seeds; but this was found impossible. The number of seeds 
in a sample of given weight of any of the farm seeds considered was 
found to vary, not only in different grades of seeds, but in seeds 
of the same grade grown in different localities or in different seasons, 
and even in samples made up of varying proportions of seeds of 
different color, as of the yellow, brown, or violet-colored seeds of 
red clover. As illustrations: Two samples of high-grade alfalfa 
seed contained respectively 213,000 and 250,000 seeds per pound, 
a difference of 8.2 per ct. above or below the mean for the two samples; 
and two samples of spring vetch seed varied nearly 25 per ct. from 
their mean. Since such variations made it impossible to use ‘‘ count ” 
standards, all seeds in each official sample were counted. By such 

counting, it was found that all of the 11 alfalfa 

Results of samples were well within the law, the highest per- 

official centage of other seeds found being less than one- 
counts. half of one per ct., and the highest percentage of 
inert matter (sand, etc.) only one per ct. by weight. 
With alsike clover, conditions were much worse, since 5 of the 13 
samples contained more than 3 per ct. of foreign seeds — one of them 
45 per ct.— and two of these samples contained also 5 and 8 per 
ct. respectively of inert matter. Two of the five samples of Canadian 
blue grass contained more than the limit of other seeds, and all of 
them considerable amounts of other material so that the best sample 
showed only 95 per ct. pure seed and the poorest one only 87 per 
ct. The Kentucky blue grass was, however, of very much better 
quality, as the five samples contained very little other seed, though 
one sample showed 5 per ct., another 3 per ct. and another 2.8 per ct. 
useless matter. The single sample of crimson clover seed was fair 
in quality, with 1.2 per ct. of other seeds and 3 per ct. of dirt; but 
the one sample of rape was 99.1 per ct. pure. Of red clover, 5 samples 
out of 17 were over 99 per ct. pure, 3 others over 98 per ct. and 4 
more over 97 per ct. pure, while the others ranged down to 92.8 
per ct., 4 of them containing more than 3 per ct. of other seeds. 
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Redtop was generally fair in quality, as only one sample out of 
eight showed more than 3 per ct. of foreign seeds; but all but one 
ranged high in dirt, one sample showing 363 per ct. of such refuse. 

Nearly 60 samples of timothy were examined, of which only four 
showed an excess of foreign seeds, but two of these contained respec- 
tively 17.1 and 38.9 per ct. of such seeds. The worst of these samples 
also contained 3.8 per ct. of dirt, but all the other samples were 
very good in this regard. 

The summer vetch sample wasvery good, but the one of winter vetch 
was one-fourth summer vetch. 

Two of the five samples of white clover were poor, showing 93 
and 74 per ct. purity only; but the others were of good quality. 

Of 1,140 samples received from correspondents 
Voluntary during 1912 and examined at the Station, 621 were 
examinations. of alfalfa, 170 of red clover, 150 of timothy, 96 of 
alsike clover and 47 of miscellaneous seeds. The 
same general fault was shown in many of these samples as in those 
of previous years — small size. The small sample very frequently 
fails to represent accurately the seed from which it is drawn; and 
the same statement was found to hold true with regard to the adver- 
tising samples sent out by dealers as representative of the seeds they 
were handling. No sample of alfalfa seed or clover seed weighing 
less than two ounces can be considered satisfactory, nor a sample of 
grass seed or the smaller vegetable seeds that weighs less than one 
ounce. Quantitative examinations of the voluntary samples could 
not be made, owing to lack of time; but the principal impurities 
found in each sample were listed on the report blank, and, if 
necessary, attention was called to any particularly undesirable 
weed seeds or to adulterants. 
For seeds in general, adulteration is becoming less 

Adulteration. common, but, as noted before, several samples of 

alfalfa, red clover and vetch showed that some 
foreign material had been added to make weight. Alsike clover 
seed also showed considerable yellow trefoil seed; but one very bad 
case of this was found due to presence of the trefoil in the clover 
field, rather than to addition of the seed. 

Of practically all the kinds of seed examined, the samples indicated 
more good to excellent seed on the market than poor to fair secd; 
but in almost every class some samples showed very bad conditions. 
Among the kinds in which the number of poor samples was low were 
alfalfa, timothy, redtop, white clover and Kentucky blue grass; 
while red clover, alsike clover, and hairy vetch showed considerably 
larger percentages of low-grade samples. Care should be exercised 
in the purchase of any of these seeds. The poorest seeds on the 
market are probably the alsike and timothy mixtures. Of 17 samples 
of this mixture examined every one was graded poor to very poor, 
since the seed was poorly colored, shriveled and of light weight, and 
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very badly contaminated with weed seeds and inert matter. The 
so-called lawn mixtures are about as bad, though only two samples 
were examined. The crop seeds were of poor quality, while seeds 
of i4 bad lawn weeds were found in considerable quantities. Farmers 
should avoid such mixtures, as it is far more satisfactory to buy 
the pure seed and mix them as desired. 
No specially new or threatening weeds were brought 
Impurities to attention by these examinations, though each 
found. year adds many of minor importance to the list of 
impurities found. Among the dangerous ones 
commonly found are dodder, mustard, buckhorn, chicory, green 
foxtail grass, curled dock and trefoil. Russian thistle and roquette 
seeds were found in many samples, but the experience of the year 
gives no evidence that they are obtaining any foothold in New 
York fields, since cultural conditions prevent their spread or con- 
tinuous growth. Some Johnson grass seeds were found and some 
inquiries were received regarding it; but it is evidently not yet 
established in our alfalfa fields. 
The following table gives a complete list of the foreign seeds 
or seed impurities found in samples analyzed, with the number 
and kind of samples in which they were found. 


TasiE I.— Foreign Szrups Founp in Seep SAMPLES AND THE NUMBER AND KIND 
or SAMPLES IN WuiIcH THEY OcCURRED. 


Kinp oF Crop SEEpD. 


: als 

3 @ |e 

2 m8 

Names oF Fornicn Sup. A 3 » | a 

oh es P| tes Vee ee 

1 Soe Si] Soleus 

2 ° ie) a rs — O}| Py =| 

a 0) ri (nace = 8 ef es 

a|eo\s a 2A = 

sy [PH i A HS eat ea ee ae 

4/G/Al\4i/4 (S/S IE |S le 

Number of samples examined............. $21,170,150) 96 17} 14) 14) 13 14 31 
Alfalfa (Medicago sativa L.)...........+++- Sanh late be ae 
Alfilaria (Erodium cicutarvwm (L.) L’Her:).:| 2) Uo. 2)... ke voles -|ee pes slur 
Alsike clover (Trifolium hybridum L.)..... 60) 99/111)... .)...-)-.2)-.. DO Ye | bel h 
Ax seed (Coronilla scoparioides Koch.)...... Sh Fc ouSll ES Se Rcveil etal eRe otees Ler ethane 

Barnyard grass (Hchinochloa crus-galli (L.) | 
BeAUI it. 2am iat storia: tyaiae A> on. aierer et A ALAA «vrei cintiats pale eyrel ails churn) ines a 
Bindweed, black (Polygonum convolvulus L.) | 2|...|...|...]...-|-.-[eee]-e- eee ]ees 
Bird’s-foot trefoil (Lotus corniculatus L.)....} 21) 23)...|.-.{.00.{...] Lj... ...| 1 
Black-eyed Susan (Rudbeckia hirta L.)....+.| 1) 2) 16) 1) 12) 5)...),..'... Fak 
Black medick (Medicago lupulina L.)....... 13] 28} 3] 37 ll) serzleze Gogol 42 
ladder ketmia (Hibiscus trionwm L.)...... cae IS ce Wasea Aber sina aca eeaetee 
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Kinp oF Crop SEEp. 
> a | 
S dig 
Names or Foreien SEED Es ate 
a i one = < g n 
Pe S| é 4|s|3/8 
oe eg = = $\2|e\g 
a/Slelele |SislelZls 
Slzleiele |s|alele|2 
1 ) -— — | o omt 
a(aiei|ai4q |e | SIEe lS le 
Number of samples examined............. 621|170)150) 96 17; 14; 14) 13] 14] 31 
Blue field madder (Sherardia arvensis L.)...| 12) 30) 1}...|....]...]... Sines eed 
Blue grass (Poa pratensis L.)............-- See | ey | ee Me | Me ieee ie Lh) e2iee 4 
Bull thistle (Cirstwm lanceolatum (L.) Hill)..| 1) 3}...]...]..--]-.-[..-[---]--- 1 
Burdock (Arctiwm minus Bernh.).......... areal totter ey 5s ssid pau eoe cal ke de| Gee 
Bur clover (Medicago hispida Gaertn.)...... ileal ose eave lla ale not as 
Buttercup (Ranunculus bulbosus L.)........ elles MS ese all es Seale ale ddl bill 
Canada thistle (Cirsiwm arvense (L.) Scop.).| 2) 14, 7 18)  3)...]...]... eee 
@araway (Garum, carut Ue) i235). oe ie oe 1 P| (alls eae cl koe ae SHAN ee 
@atnip:( Nepeta cafariali:) 65. . of... aks eis Les Oye Sligo 2| easel aalliare ni eats 
Chess; cheat (Bromus secalinus L.)......... Lif. soit ssallace Bil Aba te Shah 
Chicory (Cichorium intybus L.).......++++. 6527s dle Sele 
Cinquefoil (Poientilla canadensis L..).........|.-5|-42) 2). -.)eces|2-.). Ac 
Cinquefoil (Potentilla monspeliensis L.) ..... Bar Silla ol ie Slee 1] 4 
Cleavers (Galium aparine L.)..........24.- io | oy SPAN a etal es aa] oevousl| ieee Aleta’ de 
Cleavers (Galium mollugo L.) ........245-- BP leer Wear le tel tert ol (sic Aalk ae 
Cockle (Agrostemma githago L.).........-- BPA area) (esens een nl lceecces eae LO eee %. 
CGT HOMMIE, SPD sis 3.020 viet es «B= a alevoy cain woop 0 Dil Gl Aalst! tates Al sci (aig 1 
Corn chamomile (A nthemis arvensis L.)..... SiO oe Olena lees eer PAN 1 
Cow herb (Saponaria vaccaria L.).......... Ali TL been) owt Bhexz BE ees ea 
Crab-grass, small (Digitaria humifusa Pers.).| 2) 11) 5) 1) 3.. Gad. 
Crab-grass, large (Digitaria sanguinalis L.)..| 1| 4]...|...|....].. ai 
Cranesbill (Geranium carolinianum L.)...... EOI) ieee) aera ene ec ant 
Cranesbill (Geranium dissectum L.)......... 2) USien 2 
Cranesbill (Geranium pusillum Burm.)...... A ASie- ay! 
Crimson clover (Trifolium incarnatum L.)..|...|  2).. 
Dandelion (Taraxacum — erythrospermum 
PARINCEN 7/3) eer co eke Area Oe SEE Me etny St A Reale 3 eld 
Darnel (Loliwm multiflorum Lam.)......... Rh ae lee ama scr cereal aes loca as See 
Dock, curled (Rumez crispus L.).........-- CANES Oso |e | easier loreal cet |e aera ieee 
Dock (Rumex spp) seen eee ae) cel Plea |e kelced| |e eller 2) 3] 6 
Dodder, clover (Cuscuta epithymum Murr.).| 43) 11)...}... Wee Sines ae 
Deodder, field (Cuscuta arvensis Beyrich.)...| 41) 22)...]...]....]... ; ; 
Ergot (Sclerotia) (Claviceps sp.)..........+. AeAllopellmeclleoe zl gli lise 
IBUphOrbia SOP A eee take wie ao. oo eS heal .| mi aged | oe a 
Evening primrose (Onagra biennis (L.) Scop.)}...| 1) 9}... Alene sae 
False flax (Camelina microcarpa Andrz.)....| 1} 1) 7| 8}  5)...|...}...[... 2 
False flax (Camelina sativa (L.) Crantz.)....| 5)...) 1) 2) U...}...)...]... 3 
Foxtail, green (Chaetochloa viridis (L.) Nash.)|315)142) 25! 23 Nee PA ae 4 
Foxtail, yellow (Chaetochloa glauca (L.) 
Scrilis) sees, pari Ore erretebo pera taorus DCI EAO I rcvelliegches| ware) ll icewell outs Reel eRe eles 
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Tas_e I (continued). 


Kinp or Crop Sr=zp. 


2 | 2 
$s z = 
Names or Forpian Senn. £ $ >| a 
. Sys a|8|5| 2 
S| -/s/ae| |e/8lels 
a|2/4/% aj |S 13/8 
=/°/6/ 3/8 S| P/8/218 
2\g\Sia/a |3/8/2| 2/2 
4/—/B\4/4 |S /SIElM le 
Number of samples examined............. 621/170)150, 96; 17} 14) 14) 13} 14) 31 
( Grell Pir 15) oe eee Perea Arie daeainee Sa a ERG Boat Se Pelee (iia Be ees De al ee Ph Hig 
Grass) (Poacecespps) =. pecs cis solace cero 49| 21; 16, 8 1 1}. 3 
Gum plant (Grindelia squarrcsa (Pursh) 

Duna) a2 aaah sweety tee < Ree maps SSNS RA hate] eS ee Sah 
Hare’s ear (Conringia orientalis (L.) Dumort)| 6} 2/...|...|....]...]...]...]... 1 
Heal-all (Prunella vulgaris L.)............. 14] 65) 12) 12) = 2). 1 1 
Hedge mustard (Sisymbrium officinale L.)...|...|... Pd tems SL al ge 2 
Hoary cress (Lepidium draba L.)........... Deere Seth, Pee 
Johnson grass (Sorghum halepense (L.) Pers.)| 14, 3}...]...]....]...]...]...-|...]... 
Kidney vetch (Anthyllis vulneraria L.)...... Pease Als cae 
Knot grass (Polygonum aviculare L.)....... 1,0] Memes eee hol tsk Al orc Aeale Sit 
Lady’s thumb (Polygonum persicaria L.)...| 4] 38)...|...]....]... a 8 2 
Lamb’s quarters (Chenopodium album L.)...|187| 57| 33) 10} 4)...)... : 1 
Lentils (Broum lens Sus). becockda cial boven snatss bes ored (eat ll mesa eee] ea Ge Oe Aii\2 
Mallow (Malva rotundifolia L.)............ DL Sis fale 
Mallow, false (Malvastrum coccineum Gray).| 3]...|...]...|.--- 

Mallow, whoried (Malva verticillata L.)..... hen clarradlentlteses 
IMAI Var Spc ae cis breedue See earn Oe cee ee hee Di See Arie 
Maple-leaved goose foot (Chenopodium hy- 
bridw Ads);) cee en a EER ee Olea Leslie. 
Marsh elder (Iva xanthifolia (Fresn.) Nutt.).| 25} 1). RAS 
Marsh spike grass ( Uniola latifolia Michx.).| 1)...}. 7 Slee 
May weed (Anthemis cotula L.)............|... LZTE CA ore ees ] 1 
Meadow fescue (Festuca elatior L.).........|... LS sp] e eee ee, SS eee ee 
Melilotus' spp ciicse cence seicennes oe 56) Orda esl Mies (Aaa eee data 
Melilotus; slender (Mellotus gracilis). ©:)e| Lhe |e 2a eo apa etl eee ere eee 
Millet (Chaetochloa italica (L.) Beauv.)..... HO} Sapo llita Lae as 3 2 
Moth mullein (Verbascum blattaria L.)......)...|... 1 ee) eee) rd oe eae 
Mustard (Brassicacspp.) bie. e ose enone 105) 20} 1} 3 Lie 7 
Mustard, black (Brassica nigra (L.) Koch.)..| 6)...|..:|.c-}.e-c).e.|.ccleee|. ofeve 
Mustard, tumble (Sisymbrium altissimum L.)| 1]...|...|...J....]..-|---]..-|-..].-- 
Mouse-ear chickweed (Cerastium vulgaiwm 
DTP, ity see eA OST OA fs lens 8} ebiaad ir List 1; 2} 2 
Narrow-leaved hawk’s-beard (Crepis tectorum ; 
Niger seed (Guizotia abyssinica Cass.)..... |...|..- 1M Pee bea catia othe hate ats 545 sic 
Night-flowering catchfly (Silene noctiflora L.).| 25) 49} 10) 36) 5)...]... 9 3 
Old witch grass (Panicum capillare L.)..... Cis LOW N2s SISOM Se ae Leelee 
Oxeye daisy (Chrysanthemum leucanthemum 
Lc) ice Ry eeopRsiero RC toeneaatent ate tamxdat teen eid She wap AS 2h. A) aes 2 
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Kinp oF Crop SEEp. 


2 a|5. 

r) Fe q 

Names oF Forrren SEED. A= 3 3 a 

ke =) Pas ea 

é| Steel |S] 81218 

>| siaiag] .| oe 2 ne qa 

4\8lelele |Slrlelsla 

Sigle|ai@ |3|S/2/ 8/2 

aie jei/al4 jal aie isle 

Number of samples examined............. 621)170/150} 96, 17) 14) 14) 13) 14] 31 

Paspalum (Paspalum setaceum Michx.)..... VA AN f(b ots | heard eget 1 ce cere | oa [pete 

Penny cress (Thlaspi arvense L.)........... Aes [Peter | ete failt ope | ate | aS [ea IS oe 
Rapper ei apetalous (Lepidium campestre 

Gia Ae BIS) pn tide tek isles aa oes Li CO)E lived Sab eeh. 2) eee Nas, 
ee on wild (Lepidium virginicum L.).| 5) 3] 67) 11} 11) 3). Der Glee 
Picris (Picris hieracioides L.).............- 20) 7d ee ce teaeteul [ses hee al ic cant lke 4 
Picris; oxtongue (Picris echoides L.)........ TEN Re Bel kn ae ASO Al cella lee 
Pigweed (Amaranthus spp.)............-.- LOOSE ea erie wera alee: SI Zimies 
Pigweed, slender (Amaranthus hybridus L.)..| 11) 30)...)...|....]...]...]... Elise. 
Pigweed, rough (Amaranthus retroflerus L.)..) 1) 1) 22)...)....}...]...}.-. Nese tear. 
Pimpernel (Anagallis arvensis L.)..........|...- LES has | es ae lies § ease WA lbee 
Plantain, buckhorn (Plantago lanceolata L.).|163)137| 26) 51) 15) 3).. She aang 
Plantain, Rugels (Plantago rugelit Decne.)...|...| 32) 25) 6) 6 5. Sieve ween, 
Plantain, broad-leaved (Plantago major L.)..| 2) 21; 144 3) 9)...]...]... Maal 
Plantain, large-bracted (Plantago aristata 

WRC ete acta ote ethew@ fic ches a ofeine ZU eae << foank see AS 
Poison hemlock (Conium maculatum L.)......). 2) ...)..s{eee|ecsefes |. ocfe. lieete es 
Oly SOuUM SPP sa sth ors ae sere te aloo ore-csonaqe eso SAE DSN a is [Proc eels ees |e Ne ee 
Prostrate amaranth (Amaranthus blitoides 

SRAVLESU RIPE tir. ceh ebro ak Sates 45 DSL ASSINE stestis ae S54 eel eed es 
Ragweed (Ambrosia artemisiifolia L.)....... PASS lo Ate hk ae eae 
Red clover (Trifolium pratense L.)......... 61) 2...) SA Gli Fhiawllh: The te 2 
Redtop. (Agromsalia ls)emets © sca aae cts « « Cael) UA sats sl he Listservs 
Roquette (Eruca sativa Mill.).............. 1) ells eel tac Gado ene el sae EC Le 
Rush (Juncus tenuis Willd.)...........2eee[ee: PANSY Bl ecg teers cll ces) eee ba Coal eked LS 
Russian thistle (Salsola kali tenuifolia G. F. 

Wire Wey aii cera seats maeictshosistecoshele k's Gi ealeeS elses Palle eee ae 
Rven(Secale.cercalemue) metacismc.ccts ae okelere «<6 TW cay HES ERE Ye es [Raa Ieee ated terete Put Lh 
Sage, lance-leaved (Salvia lanceaefolia Poir.).| 9) 1)...|...)....)...]...]...]..-[... 
Sage, lyre-leaved (Salvia lyrata L.)......... Chesed | Geerea|ebced lees Gal era emer eee se fate tll 
Salt bush; Orache (Atriplex patula L.)....... ULL AOE} rel irs area ete | (tat eee oie aoe 
Sand bur "(Cenchrus tribuloides IL.) ........- ge bared len cl wrarges Ieee rae Lebar] ced ica 
Serradella (Ornithopus sativus Butt.)....... Ble oD ete Siete | avavscstiomsait at cilia ieee 
Dearen Garer spps) havi eck a kiete « isiceie Si die 26ls 4) > 12) Al. 2} 14) 2 
Sheep sorrel (Rumezx acetosella L.).......... 15] 73) 70; 58; 16) 3). 13/ 10) 8 
Shepherd’s purse (Capsella bursa-pastoris 

lia) WIVLedICS Reise acis ocho Git croreteas orc steven Tiger lk Pees eral nies | ese Sh Ehese 
Slender nettle ( Urtica gracilis Ait.)........|...)... lee ces lPatarerellferere [tava vs ead si! 
Smart-weed (Polygonum hydropiper L.)..... Ge Opa lee sui ltetetel lees 
Sorrel (Rumer acetosa L.)..0.< 00s scsceees Ol aidele a-aifs z.<fowopeare 
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Kinp oF Crop SEED. 


m2 
= oO 
a d |g. 
° a g 
Names or Foreign Szep. ) £ 3 o| 2 
+ Sloe] |-d]8i5/8 
21 e)218 si «| S| 2 eae 
3 2/3 s r) E 5 5 5 a 
S|\y\slale |3/3/2| 82 
aiSiBi(a\4 [el alelSle 
Number of samples examined............. 621!170/150) 96; 17} 14) 14! 13) 14) 31 
Spring vetch (Vicia sativa L.)............. Be |) tesla tate Aiea alae = . Saale 
Spurry (Spergula arvensis L.).............- A) El eat LH Peers Se ell eevee Se Al crcl ete 
St. John’s wort (Hypericum perforatum L.)..|...)...|...|... isc. eee 
Star thistle (Centaurea cyanus L.).......... IY ea Sse ell stisrcll excell ee 2 
Star thistle (Centaurea jacea L.)............ Glia ile 
Star thistle (Centaurea picris L.)........... Dhak dlontelae eee 
Star thistle (Centaurea repens L.).......... 50). <2iee| Ae 
Star thistle (Ceniaurea solstitialis L.)....... Ol. iSlice. oil Cae ee 
Sow thistle (Sonchus oleraceus L.)..........|...]...]... Lara ease C alleen a |l 3 a 
Stick-seed (Lappula echinata Gilibert)...... TALAT xine Siler eee ; 
Stink-grass (Hragrostis megastachya Link.)..| 1}...]...)...]....]...}..- : 
Sulla (Hedysarium coronaria (Tourn.) L.)...| 5 sie ra eal ears) ies (eee [eels 
Sweet clover (Melilotus alba Desr.)........ 63] 2). See. eLRRE Ls eae 
Switch grass (Panicum virgatum L.)........ PA|p Ae PR es fre (ut (ier nis = 
Timothy (Phleum pratense L.)............- 101] G8iect S4lictelsdG exe) ShedeleneD 
Ur FONLMOANOROGY MG Masi acincieeieiey e =» mies 6}. a ssl eiicpall e-@ wlalh “arn/ oll oi call olor eee ele 
Vervain, blue (Verbena hastata L.).........|... ui) : Slee Linwigs|sex ae 
Vervain, white (Verbena urticifolia L.)......}... AW esl opeenl ban ol haa 3 
White clover (Trifolium repens L.)......... 15 35 34 (69h) Sindlacet. = 7| 5 
White hoarhound (Marrubium vulgare L.)..) 1}. sie tate Tis aavel| ocsil eT eee eee 
Wild buckwheat (Polygonum convolvulus L. ). Ba aie ae lficete oat] ee 
Wild carrot (Daucus carota L.)............. 251 40). vel! 8ly.waloakle seen eee 
Wild lettuce (Lactuca canadensis L.).. Apel cclicceietes Lives 2 eee 
Wild radish (Raphanus raphanistrum 1, om 1 ees ies LTB Lica) Steen 1 
Wild vetch (Lotus americanus (Nutt.) Bisch. »/ sili @ nl Sate  ehe. cesar wat ese ee 4 
Willow herb (Epilobum angustifolium L.). . Seerss |e Dr Dl cel Ge ee ee 
Yarrow (Achillea millefoliwm L.).......... Mh . Bli «2h. Lrcy Qt dice 
Yellow chamomile (Anthemis tinctoria L.)...|...|...|...| 1]....]...]... 
Yellow rocket (Barbarea barbarea (L. y) 
Via CMDS) Att fave ohn sie bere ce iack Senhcbcns a ae at tht Faleeae TiS alee 


ee 


THE PRICE CONTROL FACTOR IN THE PURE MILK 
PROBLEM.* 


F. H. HALL. 


Under present conditions, dairymen cannot profitably produce 

good, sanitary milk to sell at wholesale for much less than four 

cents a quart. Many researches, made in several 

Good milk states, with data and estimates obtained from widely 

demands a varying sources, unite upon approximately this 

good price. figure. For example, in a study of the milk supply 

of an adjoining city of about 12,600 inhabitants, 

made by the bacteriologist of this Station, the following figures 

‘were secured for the investment required to supply the city with 
milk: 


CapiraL INVESTED IN SupPLyING Minx to City Wir 13,000 Inwasrrants 


COWS —— OCU RLU macs ees Ieee cee. es Li eos cs eae eines Ses ee $48 ,000 
Hand? with pulldings'—3 O00lmeresvat SLOOL: ase hac. cess sees eee eee 300 , 000 
Equipment — 3,000 acres at $20 per acre............. 2... .00 cee ce eee 60 , 000 
Cnty distrbmbers si 2 toy hook. fs deeds gh PsN es even tohie de. apttauy 4 50,600 

TEU ahs Rac Bae a Cai keh oie aie UE VE See ra $458 , 000 


These figures are based upon most careful, conservative estimates 
and are believed to be below the actual figures that would be shown 
by a detailed census. This would place the amount of capital invested 
for each cow at $680 for the producer and $83 for the retailer. The 
600 cows in the dairies supplying this city give annually approx- 
imately 2,800 quarts of miik each, a figure decidedly better than 
the average for the State, which is about 2,100 quarts. The Station 
herd for several years produced almost exactly 2,800 pounds per 
cow. Accurate records of the food cost required to produce the milk 


“Reprint of Popular Edition of Bulletin No. 363; see p. 37 for Bulletin. 
[749] 
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in this herd for several years previous to 1908 showed that cost 
to be steadily increasing so that in that year it was 2.09 cents per 
quart. The producer must meet this expense and should be entitled 
to 6 per ct. interest on his capital of $680 per cow. This adds 1.45 
cents per quart, making 3.54 cents for two items only. If the dairy- 
man gets oaly 334 cents a quart for milk he must pay, from the veal 
sold and the manure produced, a little loss on each quart of milk 
as well as the expense for labor and supervision. At 4 cents a quart, 
he has a margin of less than half a cent a quart, with the veal and 
manure, to meet these necessary expenses and provide a profit. 
The average producer “‘ continues in business because he accepts 
less than 6 per ct. upon his capital invested. His financial salvation 
depends upon increasing the productivity of his land to the point 
where it takes less than five acres to support a cow and increasing 
the productivity of his cows so that they will produce more than 
2,800 quarts per year. A part of the solution of his difficulties lies 
in the possibility of an increased wholesale price for his product.” 
Even with a fair wholesale price for his product the dairyman 
must handle each detail of his equipment with an eye to economy 
if profit is to be secured. If there be enforced upon 
Expensive him a demand for a product better than the average, 
to make a product made and handled under good sanitary 
sanitary conditions, his expenses must necessarily rise and 
milk. his margin of profit be lessened or disappear unless 
he receives for the better product a correspondingly 
higher price. To assure the producer of a price corresponding to 
the nutritive and sanitary quality of his product is the best means 
of securing improvement. 
This was very strikingly shown in Bulletin 337 of this Station. In 
that Bulletin are given the details of amovement, inthe 
Publicity city before referred to, to secure a better milk supply. 
and price By the passage of certain ordinances, supervision 
control raise of the city milk supply was-given to the Board of 
quality. - Health, which was authorized to have the dairies 
supplying milk to the city inspected and to publish 
quarterly reports upon their condition. A sanitary inspector was 
appointed to make the inspections, using as his guide the Cornell 
University dairy score card; and the ratings of the points on the 
cards were made by the Station bacteriologist, as a member of the 
Board of Health. Influenced by publicity alone, the sanitary con- 
ditions of the dairies improved; and when, a little later, the milk 
nandlers of the city united and agreed to pay producers for the 
milk according to ratings based on the official score cards, advance- 
ment was rapid. “ Poor milk,” that is, milk from dairies scoring 
below 400 score card points, was not accepted at all; for “‘ medium ” 
milk, from dairies scoring 400 to 450 points, 3 cents a quart was to 
be paid; for “ good” milk (450 to 480 points) the price was to be 
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33 cents; and for ‘“ excellent ”’ miik, from dairies scoring 480 points 


or more, 4 cents was to be given. 

By the united influence of the two factors, publicity and payment 
based on quality, an astonishing change was made in the quality 
of the city milk supply. When the work began, 90 per ct. of the 
milk sold came from dairies in the ‘‘ poor” or ‘‘ medium ”’ class, 
only two of the 40 sources of supply scoring more than 450 points, 
or ‘‘ good.” In three years and a half, these figures were much 
better than reversed; for at the end of that time one-eighth of the 
dairies, furnishing two-fifths of the milk, were in the “ excellent ” 
class and all the others in the “ good ” grade, both poor and medium 
dairies having ceased to exist as sources of supply. 

Which factor was most effective, the publicity or the bonus given 
for improved quality, could not be determined; but that the financial 

stimulus was largely responsible is shown by a later 

Change in development of the milk situation in the same city. 

conditions. The inspector selected by the Board of Health 

from a list provided by the city Civil Service Com- 
mission was not well qualified by training or experience for the 
position, but he rapidly improved under the instruction of the Board 
of Health member in charge, especially after taking a ‘‘ short course ”’ 
in dairying at Cornell University and eventually became an efficient 
inspector. 

Karly in 1911 the member referred to above withdrew from the 
Board of Health and later in the year the dairy inspector resigned 
to enter the postal service. 

The vacancy in the position of dairy inspector has since been 
twice filled by the board of health from eligible lists furnished by 
the civil service commission. Neither of these inspectors has had 
anything which could reasonably be censidered as a preparation for 
the technical work of sanitary scoring of dairies. 

The character of these appointments and the results upon the 
milk situation which followed them indicate ciearly that there 
must be a radical change in the prevailing point of view regarding 
the qualifications for municipal appointments before we shall have 
a public service which will command the respect and cooperation of 
the milk producers and retailers. Without such respect and co- 
operation practically nothing can be accomplished. 

The position of an untrained inspector, made responsible for 
dairy scoring when the financial importance of his scoring is so 

great, was not an enviable one. His main source 

Effect of guidance was the detailed scores of the dairies 

of change. as they had been given by his predecessor. It was 

a natural assumption that these scores were fairly 

correct measures of the existing conditions. Under such circum- 

stances fine distinctions were impossible and it was the natural 
tendency to repeat the gradings previously given. 
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The results of the inspections as given by the quarterly reports 
of the Board of Health indicated that the sanitary conditions sur- 
rounding the production of the milk supply had remained practically 
unchanged, the report for December 31, 1912, showing 10 per ct. of the 
dairies as “ excellent’”’ and 90 per ct. as ‘‘ good.” These reports 
were gratifying to the public since they indicated the continuance 
of satisfactory sanitary conditions and they were satisfactory to the 
producers since they insured the continuance of the prevailing 
prices for milk. 

But subsequent investigations made by the Station, in following 
out other lines of work, indicate that conditions in many of the 
dairies were not accurately shown by the reports. The Bacterio- 
logical and Dairy Departments of the Station are engaged in a com- 
parative study of various score cards. In August, 1912, they were 
being aided in this study by Mr. F. H. Bothell, of the Dairy Division 
of the U. 8. Department of Agriculture, a man of wide experience 
in the sanitary scoring of dairies. In company with Mr. Bothell, 
the station bacteriologist, Dr. H. A. Harding, one of his assistants, 
Mr. Jas. D. Brew, and Mr. Geo. A. Smith, the Station dairy expert, 
inspected 15 of the dairies supplying this city, in connection with 
these score card studies. At this time it was evident that, notwith- 
standing the favorable reports given by the city imspector, the 
sanitary conditions surrounding the milk production had deteriorated 
very markedly. 

The conditions were again determined by an inspection of the 
dairies by Mr. Brew during the last quarter of 1912, and all of the 
dairies were again visited durmg January and February of 1913. 
In each case the facts as they existed were noted at the time of the 
visit and the reduction of this to a numerical score was supervised 
by Dr. Harding. Using the same standard of cuts and making the 
scorings in all particulars as comparable as possible with the scoring 
made in March, 1911, when the results were 12.8 per ct. “ excellent ”’ 
and 87.2 per ct. “‘ good,” the inspections made in January and Feb- 
ruary, 1918, gave 18 per ct. “‘ good” and 82 per ct. “ medium.” 

The magnitude of this change in conditions is shown graphically 
by the diagrams on the title page. 

The nature of these changes in sanitary conditions is extremely 
suggestive. In a number of cases the tuberculin test was not renewed 

within the year and the reacting animals removed; 

How decline the cleaning of the cows was generally omitted and 

occurred. in some cases their bodies were allowed to become 
well coated with dried excrement; frequently little 

or no attention was given to the cooling of the milk; cobwebs, dust 
and general litter accumulated in the stables; the barnyards often 
became choked and muddy from the accumulation of manure. It 
should be noted that the failure to attend to these details saved 
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money or saved labor, which, under present conditions, amounts 
to the same thing to the producer. It should also be noted that 
with the exception of the tuberculin test there was no single day 
when any one of the above conditions could have been said to have 
changed from good to bad. The resulting bad conditions were the 
cumulative result of a gradual lowering of the standard of doing 
business. 

In attempting to locate the cause for this marked deterioration 
in sanitary conditions it should be remembered that not a letter of 

the city milk ordinances has been changed, that the 
Cause of form of milk inspection has been continued, that 
change in the milk is still sold by the producer to the retailer 
sanitary under the same form of contract which was in 
conditions. force when advancement was most rapid. In short, 
every external form and legal enactment which 
accompanied one of the most striking recorded cases of municipal 
improvement of a milk supply is still in force and yet within less 
than two years the sanitary conditions surrounding the milk pro- 
duction have returned essentially to the condition in which they 
were at the beginning of the original improvement. 

Under the sliding scale contracts as explained on page 4 the 
wholesale price of milk increased one-half cent per quart in passing 
from “medium” to ‘‘ good” or from “ good” to “ excellent.” 
As explained in Bulletin 337 the increased expense connected with 
bringing a dairy ranking as “‘ medium ”’ into the “ good ”’ class was 
ordinarily confined to that of the labor connected with keeping the 
cows and their surroundings cleaner and in cooling the milk. As 
the production of ‘‘medium” milk at 3 cents per quart was finan- 
cially unprofitable and the expense attending the change to the 
‘““good”’ grade amounted to less than one-half cent per quart the 
dairies all came up to the “‘ good” grade. In bringing the dairy 
up to the “ excellent” grade the farmer not only. incurred an in- 
creased expense for cleanliness and cooling of his milk but also 
faced the problem of maintaining a herd which would pass the tuber- 
culin test. The extent of loss in connection with reacting animals 
was so uncertain that the majority of the farmers hesitated to take 
the chance even with a margin of one-half cent per quart. So far 
as information is available all those who took the chance found it 
financially profitable. 

‘The situation which existed during 1911 may be summarized by 
saying that the farmers produced fairly sanitary milk because it 
was the quality which they could produce most profitably. 

Under conditions which existed during the latter part of 1912, 
when the official grading of the dairies merely retained them at the 
highest grade which they had previously reached, the financial 
stimulus for the production of cleaner milk was weakened if not 
entirely removed. Although the farmers exercised progressively less 
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care in the production of milk they suffered no financial penalty. 
While the retailers were aware that the sanitary quality of the 
product as furnished them was deteriorating they could make no 
effectual protest since they were bound by their contracts to accept 
the official score as the basis for payments. 

The former system of wholesale prices according to which milk 
was bought by weight or measure regardless of its commercial 

; quality practically compelled the production of the 

Conclusions. cheapest and dirtiest possible supply. 

At present prices the margin of profit in the pro- 
duction of milk is so narrow that the farmers can not afford to act 
the part of philanthropists by the production of a higher grade of 
milk than the market demands and is willing to pay for. 

On the other hand the farmers have a business sense which quickly 
leads them to produce the grade of product for which they can 
obtain the largest margin of profit. : 

The important fact which stands out clearly in the present situa- 
tion is that while the farmers are able and willing to produce a 
sanitary milk whenever such production is the more profitable they 
can not be expected to continue such production whenever there 
is greater p ofit in the making of dirtier milk. 

The lessons which have been taught by this five years’ study of 
a municipal milk supply indicate fairly clearly that the farmers 
are prepared to produce any grade of milk which the market desires. 
They will produce it as soon as the market clearly states its wants 
and offers a price which will make the production reasonably profit- 
able. 

Under present conditions there is a demand for milk for three 
distinct purposes: for the feeding of infants, use by adults at table, 
and for cooking. The simplification of the municipal milk problem 
lies along the line of defining and establishing commercial grades 
of milk which shall correspond to these market demands. 

Whenever it becomes possible to buy milk by such grades and 
feel sure that the milk is true to grade the supply upon the market 
will become just as clean and pure as the purchasing public desire 
it to be. 


SOME GOOD FRUITS RECENTLY GROWN.* 
F. H. HALL. 


For improvement in fruits the grower must 
New varieties depend upon new varieties. Old varieties prob- 
necessary in fruit ably do not deteriorate, if properly handled, but 
growing. they do not improve or change except in very 
rare instances. The varieties we have are far 
from perfect and it is the ambition of almost every grower to produce 
something better in some one or more respects than even those 
varieties he prizes most highly. Consequently, each year, there 
appear in the nurserymen’s catalogues or in pomological literature 
descriptions of many new kinds of fruit. In many cases, the 
originator, or introducer, sees in the foreground the good qualities 
of the new variety and may praise it overmuch or recommend it for 
more general planting than the truth warrants. 
For the good of the fruit-growing industry, 
Impartial testing therefore, it is desirable that some unprejudiced 
necessary. authority should test new fruits, and weigh with 
judicial hand both their merits and their defects. 
This is one of the functions of an experiment station, and this Station 
has, almost from its foundation, collected, grown and ccmpared 
fruit varieties. Among those tested are several new kinds, which 
seem worthy of recommendation, as they are better in some quality 
than somewhat similar varieties, or at least sufficiently different in 
character, productivity or season to fill a desirable place in the pom- 
ology of the State. Some old kinds also have proven so good at 
the Station that it seems worth while to bring them again, and 
somewhat forcefully, to the attention of fruit-growers. These old 
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varieties may have become obscure because never properly intro- 
duced by the originator, or because once hampered by some defect 
easily controlled by modern methods. Some of these old varieties 
are worthy of as much attention from the grower as some of the 
novelties of today. Itis proposed in this popular edition to call 
attention but briefly to some of the qualities of these varieties, but 
full descriptions will be found in the regular edition of the bulletin. 


APPLES. 


For a general purpose, market apple, Deacon 
Deacon Jones. Jones is well worth trial and is attracting consid- 
erable attention in western New York. It is 
a large apple, somewhat resembling Bellflower in shape, handsome 
when well colored, of good, though not high quality, of mild flavor, 
and of rather coarse texture. The ground color is yellow, which is 
overlaid with an attractive red relieved with numerous prominent 
dots. The skin is tough, which, with the firm texture of the flesh, 
makes the apple a good shipper. It hangs exceptionally well to 
the tree so that there is little waste from windfalls and culls. The 
tree is thrifty in both nursery and orchard, and bears early, annually 
and heavily. 
Probably no new apple has been more widely 
Delicious. talked about, more generally planted, or better 
received than Delicious. In New York, the apple 
is somewhat smaller and not quite so highly colored as in the orchards 
of the west and northwest where it is proving a great commercial 
success, but the rich, distinctive flavor of this fruit develops even 
better in the orchards of the State. This quality, with the beautiful 
color of the apple, recommends it for every home orchard and justi- 
fies its trial in an experimental way for the commercial grower. 
The fruit is large, scmewhat conical in form, with light yellow 
ground color, nearly or almost entirely overspread with dark, attrac- 
tive red, splashed and mottled with carmine, and the flesh is pleas- 
antly subacid, tender, juicy and aromatic. The defects of the 
apple noted in New York are susceptibility to water-core and to 
softening of flesh about the core and readiness to infection by the 
spores of apple scab. 
We know of no apple that can be grown in 
Opalescent. New York better endowed with characters fitting 
it to compete with the showy fruit from the 
west than Opalescent, one of the most attractive apples known. It 
is large, shapely, nearly or quite covered with brilliant red on a 
yellow background, a veritable feast to the eye. In quality, too, it 
is excellent, but its season is rather short for a commercial variety, 
as it ends in January, yet it should prove a profitable apple for the 
fall and early winter. The young trees on our grounds are hardy, 
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vigorous and productive —all characters thus marking it as a 
promising variety for New York fruit-growers. 


PEAR. 


Why the Lucy Duke pear has been so neglected 
Lucy Duke. is hard to see, for Thomas Meehan said of it 
twenty-five years ago, “ It is the finest large pear 
in cultivation”’, and Charles Downing thought it “‘ Not quite so 
fine as a first-class Seckel, but I must aver it is not far behind.” Its 
rich, juicy, spicy, melting flesh makes it of the very finest quality. 
In form, it resembles Bartlett, one parent, is of medium size and of a 
beautiful golden russet color, which makes it extremely handsome. 
It can be unqualifiedly recommended for local and fancy markets 
and its rather thick skin would indicate good shipping quality, and 
if sufficiently productive — as it has been on the Station grounds — 
it may become a good market variety. The tree is hardy and 
productive, though only moderately vigorous, resembling its other 
parent, Winter Nelis, somewhat in habit of growth. It is said to 
be blight proof; and its parentage and successful development in the 
south, where only a blight-resistant pear could succeed, would 
indicate relative immunity to blight. 


PEACHES. 


Many admirable qualities are combined in Arp 
Arp Beauty. Beauty. It is the earliest good yellow peach, 
coming to maturity a month to five weeks earlier 
than Elberta and lasting for a remarkably long season for a variety 
so early. Its round-oval shape and shallow suture make it very 
pleasing in form. Its skin is creamy and yellow with a heavy blush 
of red and with a thick cover of short pubescence having the sheen 
of velvet, altogether making it a beautiful peach. The flesh is 
hight yellow, firm, juicy, sweet, rich and of excellent quality, but 
unfortunately clings rather tenaciously to the stone. At the Sta- 
tion the trees are healthy, vigorous, productive and hardier in bud 
than the average, its buds having withstood the cold of the severe 
winter of 1911 and 1912, which spared few other varieties. The 
shipping qualities of the fruit have not been well tested here, but it 
seems as suitable for this purpose as any of the standard varieties. 
It may be well adapted for market purposes and it certainly should 
be in every home orchard. 
Of all varieties advertised to follow Elberta in 
Frances. the markets, Frances is the best peach grown on 
the Station grounds. Its fruits are practically as 
large as those of Elberta and even more handsome, with a richer 
background of yellow and more brilliancy in its red cheek, more 
nearly round and more uniform in size and shape. Its quality is 
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much the same as that of Elberta, but the advantages — slight 
though they may be—jin flavor, texture, juiciness and general 
palatability, are all in favor of Frances. It extends the Elberta 
season a few days or a week, which gives it its chief right to a place 
in New York pomology. On our grounds it appears to be quite as 
good for market purposes as Elberta, but it has not yet proven so 
adaptable to all peach environments, possibly because not yet tested 
as widely as Elberta. The trees are vigorous, productive and hardy, 
as the buds withstood the winter of 1911-12 better than did those 
of Elberta. 
On our grounds, Miss Lola is the best peach of 
Miss Lola. its season and one of the best of all. It follows 
Mamie Ross and Greensboro, while it precedes 
Champion and is better in appearance and quality than any of these 
varieties. Miss Lola is almost a freestone, the flesh clinging even 
less than that of Champion, as the two grow at the Station. It is 
of better quality and a little larger than the well-known Carman, 
with which its season makes it a competitor in the market, but it 
is hardly as well colored as that variety. Its trees are hardier in 
bud than the Carman, and, on our grounds, more productive. 


PLUMS. 
The plum known as Clairac, or Clarice, Mam- 
Imperial Epineuse. moth is properly the Imperial Epineuse and is 
one of the most promising plums grown on the 
Station grounds. It is unsurpassed by any other purple plum, is 
one of the largest in the prune group and one of the most attractive, 
by reason of its well-molded form and its handsome, varying reddish- 
purple color. The trees are of exceptionally good character, being 
vigorous, hardy and strong, upright growers. The plums are borne 
on the main limbs and are thus protected from the sun. We believe 
this a desirable market plum for New York. 
It is quite remarkable that so good a plum as 
Middleburg. Middleburg should be so little known as is this 
variety. Though it has been in existence three- 
quarters of a century, the name is not mentioned in any pomological 
text book, yet few plums of its color and season are better in quality 
either for dessert or for cooking. Its appearance does not specially 
commend it, but none of several other good late-ripening sorts sur- 
pass it in some respects, as in hanging to the tree, in long keeping, 
or in quality. The trees are only of medium size, but are robust. 
healthy, hardy, productive and very free from black knot, while the 
fruit is less affected by brown rot than that of any other Domestica 
plum. It is certain that Middleburg should be in every collection 
for the home orchard, and it is probable that it can be grown profit- 
ably for the market. 
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The rich golden color, large size, fine form, 
Pearl. melting flesh and sweet, luscious flavor give Pearl 
a place among the best dessert plums. It is sur- 
passed in quality by no other plum in the Station collection. The 
variety lacks a little in the character of the trees, as these, though 
vigorous, healthy, seemingly hardy, and of fair size, are not quite 
satisfactorily productive. If the defect of unproductiveness can be 
overcome by growing Pearl on other soils, or under different environ- 
ment, it becomes a plum of great value. It can certainly be profit- 
ably grown for local markets and can be most highly recommended 
to all who grow fruit for pleasure. Its shipping qualities have not 
yet been tested, but it will probably ship as well as Reine Claude, 
which it resembles i in many respects. 
While the Tennant plum is not of sufficiently 
Tennant. high quality to be called a first-rate dessert fruit, 
it may be rated as far above the average and as 
well toward the top among purple plums. In the Station collection, 
the variety is prominent in size, beauty of form and in color. It 
ripens a few days before the well-known Italian prune and is said 
to ship and keep well in the Pacific Northwest, where it has long 
been grown and esteemed. The tree is ideal — large, vigorous, 
healthy, hardy and productive, unexcelled in general habits by any 
ether variety. Tennant should be very generally tried in com- 
mercial plantations in New York and a few trees should be planted 
in every home orchard. 


CHERRY. 


About Geneva, where many sweet cherries are 

Schmidt. grown, Schmidt, better known as Schmidt’s Bigar- 

reau, is one of the best market varieties, but in 

New York State, as a whole, it has not received the attention it 

deserves from commercial cherry growers, as it is placed behind ten 

or a dozen other kinds, when it should be in the front rank. The 

characters which entitle it to first place as a money-maker are: 

Largeness, since it is unsurpassed in size by any other black cherry 

in this region; its round, plump form and glossy black color, which 

tempt the eye; crisp, firm, juicy flesh and sweet, rich flavor, delicious 

to the taste; dark ruby-red color under the skin, which makes it as 

pleasing inwardly as outwardly; freedom from brown-rot, in this 

respect excelling any other market sort; and vigor, productiveness 
and health of the tree. 

GRAPES. 

The offspring of two good varieties, Delaware 

Berckmans. and Clinton, the Berckmans grape unites in some 

degree the good points of its parents. It is not 

quite so good in quality as Delaware, but it does not fall far short in 

tenderness, sweetness and richness, while it keeps and ships better 
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than the fruit of that variety. In vine characters, it resembles the 
Clinton, being hardy, vigorous, comparatively free from mildew and 
well suited to many kinds of soil; that is, it does not color well in an 
environment to which it is not adapted. In popular opinion it 
ranks only as a grape for the amateur, but from its behavior on these 
grounds, it would seem certain that it has value in commercial 
plantations wherever Delaware is grown, particularly as a grape for 
local markets. 


The old Delago has almost passed from culti- 
Delago. vation, but should be retained for at least two 
qualities. It is one of the latest keeping grapes 
out of the collection of four or five hundred grown on our grounds 
and has the firmest flesh of all American grapes. It is of very good, 
though not the highest quality, being a little too tart and slightly 
lacking in richness. The bunches and berries are intermediate in 
size and color between those of the parents of the variety — Dela- 
ware and Goethe. It ripens late and should not be planted where 
the Catawba can not be grown, but under proper conditions, with 
a careful study of its needs, it should make a splendid late-keeping 
grape for the fancy market. It is certainly worth cultivation by 
the amateur who wants grapes in midwinter. 


In a collection of over four hundred kinds, 
Eclipse. Eclipse is the only new grape that we can unquali- 
fiedly recommend fruit-growers to test. The 
vines are hardly surpassed by those of any other variety, being 
hardy, healthy and productive, holding the ripe fruit for some time 
without deterioration and without cracking in wet weather. It 
resembles Concord in bunch and berry, though both are a trifle 
smaller than in that variety, but it is of much better quality than 
Concord and ripens earlier. It should make a splendid forerunner 
of that standard sort. 
Though an old grape now scarcely grown, few 
Secretary. varieties have more good characters to commend 
them than Secretary. It is of exceptionally high 
quality, the berries are firm, meaty and yet juicy, fine-grained and 
tender, with a sweet, spicy, vinous flavor. The bunches are large, 
well-formed, of medium size and composed of purplish-black berries 
covered with thick bloom which makes it a most handsome fruit. 
The vines, however, lack a little in hardiness, vigor, productiveness 
and health, being considerably injured by mildew and _ black-rot. 
Despite these latter defects, Secretary has so many good qualities 
that we strongly recommend its culture both to amateurs and to 
those who are willing to give special attention to producing a fancy 
market grape. 
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RASPBERRIES. 


The Station seedling, June, has now been 
June. tested long enough in different parts of New 
York State to prove it quite equal and often 
superior to the best older varieties. The plants are as hardy and 
as healthy as those of its two well-known parents — Loudon and 
Marlboro — and are more vigorous. Comparatively few suckers 
are produced, and these are placed well apart and thus better able 
to mature the crop. The yield is heavy and is well distributed over 
a long season, which begins the earliest of any of the seventy vari- 
eties growing at this Station, ripening, as its name indicates, in June. 
The fruit resembles Loudon in color —a bright handsome red — 
and averages larger than Cuthbert, but is more spherical in form. 
The berries hold up in size unusually well throughout the season, 
ship well and are high in quality. We expect to see this variety 
become one of the most profitable red raspberries grown. 
How long it will maintain its good character 
Plum Farmer. and high position is a question, since black rasp- 
berries are subject to many diseases and varieties 
frequently run out; but at present, Plwm Farmer is the best fruit 
of this type grown on the Station grounds and very favorable reports 
are received of its behavior in other sections. The plants are vigor- 
ous, healthy and hardy, since they were little injured by the unusually 
severe winter of 1911-12. The fruit is large, about the size of Gregg, 
of good color, high quality and well adapted to shipping. Its 
season is early as it ripens a week or more in advance of Gregg. It 
is a splendid new fruit, well worth testing. 


CURRANTS. 


Though a comparatively new variety, the 

Perfection. Perfection currant is already of commercial 

importance in New York State, but it deserves 

the attention of all growers of small fruits. It is of an attractive 

red color, slightly larger in both berry and cluster than the Fay 

currant, and superior to Fay or Cherry in flavor and quality. The 

berries are uniformly large to the tip of the cluster, and the base 
of the stem is free from berries, making it very easy to pick. 

The productivity, attractiveness and quality 

Diploma. of the Diploma currant make it well worth plant- 

ing in this State. Its berries are borne in long 

clusters, light red, with a thin transparent skin, a very juicy pulp 

slightly tinged with red and mild in flavor. It must be handled 

with care because of its thin skin and juiciness, but when picked 

and packed properly will, doubtless, ship long distances in good 

condition. 
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GOOSEBERRY. 
A gooseberry which should aid the present 
Poorman. revival of interest in this fruit is the variety 


Poorman. This is an American variety whose 
plant and berries have given it a place as leader among the sixty 
kinds grown at the Station. The past season one bush produced 
seven and one-half pounds, and another nearly eight pounds, of 
fruit. The plants are large and vigorous and the berries larger 
than Houghton or Downing, more oval in shape and, at maturity, 
develop a very attractive red color. The quality is excellent. 


STRAWBERRIES. 


A seedling strawberry developed at the Station, 
Prolific. Prolific, has already attracted the attention of 
growers and is considered by many so desirable 
a commercial variety that it is being planted extensively. The 
plants increase rapidly and are as vigorous as those of either of its 
two well-known parents, Sample and Marshali. The blossoms are 
perfect. The plants have yielded at the rate of 15,000 quarts per 
acre. The fruit matures in mid-season and the large, firm, well- 
colored, well-shaped berries are produced in great numbers, holding 
up in size unusually well throughout the season. In color, Prolific 
resembles Sample rather than Marshall. The flesh is pleasantly 
acid and of good flavor and color. The vigor and productiveness of 
the plant and the attractiveness of the berry make Prolific well 
worthy of commercial planting. 
The most valuable asset of the strawberry 
Chesapeake. Chesapeake is high quality, in which it is hardly 
surpassed. The dark red flesh is aromatic, 
highly flavored and mildly acid so that the taste confirms the verdict 
of the eye as it rests upon the plump, glossy, attractive exterior of 
the berry, with its large, leafy calyx. Chesapeake ripens just before 
Gandy. Taken all in all, it is one of the most promising of the 
comparatively new strawberries. 


- SOME UNESSENTIAL DAIRY REFINEMENTS.* 
F. H. HALL. 


Strict economy is necessary at every point if 

Economy present-day milk production is to show profits. 
essential in Advances in the price of purchased feeds and of 
dairying labor have been accompanied in New York State, 
during several recent years, by short pastures 

and lessened yields of home-grown feeds due to droughts and other 
unfavorable weather conditions. At the same time, those having 
oversight of the large milk markets have demanded improvement 
in the sanitary quality of the milk that can only be secured by direct 
expenditure of money and by added labor in stable and milk room. 

We must bear as best we may the calamitous vicissitudes of the 
weather, for we can usually do little to prevent or to replace the 
losses due to severe drought or untimely frost, but we may meet the 
demands for clean milk with much less labor than at first seemed 
possible. In large dairies, use of the milking machine may reduce 
the labor cost of milking while the germ content of machine-drawn 
milk—the measure of cleanliness in its production—may be held at 
a low point if a few simple, inexpensive precautions are observed. 
In smaller dairies where use of the machine is not practicable, the 
substitution of the small-top pail for the type in common use will 
shut out one-half or more of the dirt and germs that make milk 
impure without noticeably increasing outlay or labor. 

Care in handling the milking machine and use of the small-top 
pail are practical sanitary measures which return marked results for 
the money and time expended. 

But boards of health and similar inspection 

Some officials include many other features in the require- 
resultless ments or recommendations for securing milk of 
requirements good sanitary quality. These requirements have 
been based on general principles rather than 

actual measurements, for when the need for some regulation of the 
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sanitary quality of milk arose, careful studies of the effect of various 
barn and milk-house conditions and of the various operations 
involved in getting milk from the cow to the consumer had not been 
made. Several of these recommendations or requirements, when 
tested at this Station and measured by their actual effect on the 
germs in the milk, prove of surprisingly little or no value. To 
secure some of the conditions in question, or to perform the opera- 
tions involved, requires considerable expenditure of money or time; 
and proof that these conditions or operations are useless in improv- 
ing the sanitary quality of the milk should result in the abandon- 
ment of demands for them by milk dealers and sanitary inspectors 
and remove them from dairy scorecards or greatly lessen their weight 
thereon. The milk producer can then devote to more profitable 
uses the money and time expended on these unessential refinements. 

The tests discussed in this bulletin were made in the cattle barn 
of this Station, in which milk of good sanitary quality has been 
quite easily produced in recent years. The conditions are prob- 
ably better than those in most farm-dairy stables, though there is 
no considerable difference between our stable and its equipment 
and those of other dairymen in the vicinity and throughout the 
State who are producing milk of the better grades. Whether the 
changes in the stable and its management, found without value 
here, would be equally valueless in stables of lower grade could only 
be determined by actual test, but in stables of such character other 
fundamental improvements should first be made if sanitary milk is 
to be produced; which would bring these stables out of the lower 
class. 

The dairy operations found in our tests to have no value in keep- 
ing down germ content of milk were: (1) Ceiling the stable with 
lath and cement, and white-washing the interior and painting the 
woodwork; so that it may be said that the cleanliness of the interior 
of the stable, within a fairly wide range, had no measurable effect 
upon the milk. (2) Clipping the udder, flank and adjoining portions 
of the cow led to a slight increase in the germ content of the milk 
when the cow was cleaned either by hand or with a vacuum cleaning 
machine. (8) Cleaning the cows with a vacuum cleaner, at 
the rate of one cow per minute, resulted in practically the 
same germ content of the milk as cleaning with a brush and 
comb at the rate of two cows per minute. 

Study of some of the points here discussed 

Conditions began about five years ago and each test was 

of the tests continued long enough to obtain accurate results 
independent of accidental variations. In all 

the tests, small-top pails were used. In each case where only one 
cow was milked into a pail, the pail was thoroughly cleansed and 
sterilized in the dairy room about twenty rods from the barn and was 
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protected with a cloth over the top during the sterilization, this 
cloth not being removed until the pail was handed to the milker. 
In this way considerable contamination of the milk was avoided. 
In a preliminary test, we compared, for three milkings of each of four 
cows, pails thus protected by cloth and other pails similarly cleansed 
and sterilized, but not protected by the cloth while being taken from 
the milk room to the barn. The protected and unprotected pails 
were used alternately on the same cow by the same milker and all 
other necessary precautions were adopted to make the comparison 
show only the effect of the cloth protector. The average germ 
content shown in the protected pail was about 900 germs per unit,! 
while that in the unprotected pails was 160 per ct. greater, being 
about 2,400. This protection of the pails seemed of decided advan- 
tage in eliminating a source of error in the experiment and might be a 
wise precaution in practical dairy work. However, the influence of 
the protection would rapidly decrease with successive milkings into 
the same pail. 

In taking samples, the milk from each cow was thoroughly stirred 
with a sterile spoon and the necessary amount taken by means of 
the same spoon. Before adopting this method of sampling careful 
tests were made of various other methods and this one was proven 
most reliable. Several duplicate bacterial cultures were made from 
the samples, which were developed under conditions providing both 
for the growth of the bacteria that thrive in ordinary room tempera- 
ture and those coming from the udder of the cow where the tempera- 
ture is considerable higher. In every case, at least three plates were 
counted to secure the average germ content, and, in many instances, 
twice this number. 

When the Station barn was constructed in 

Plastering and 1904, the cow stable was ceiled at the top and 

white-washing sides with planed, beaded, matched southern pine, 

stable which was finished with a coat of oil and shellac 

in accordance with accepted dairy construction 

at the time. Modern sanitarians find fault with this finishing of the 
stable since the joints and beading of the wood allow considerable 
accumulation of dust, and they usually recommend the use of lath and 
cement. This gives a tight ceiling and a smooth finish to which 
little dust can cling. In our stables, also, the stanchions are not of 
the type now most highly recommended, as they lack a little in 
simplicity and afford many places for the lodgment of dust. In 
order to contrast the effect of this older construction under unfavor- 
able conditions with the newer construction at its best, dust was 
allowed to accumulate on walls, ledges and stanchions until these 
were in as bad a condition as would be tolerated under reasonably 
good barn management. The germ content of the milk of six cows, 


1The unit was 1 cubic centimeter of milk, equal to 18 to 20 drops. 
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well distributed about the stable, was now determined at each of six 
milkings, three cows being milked by two men, each milker using 
the same pail. The interior of the stable was then thoroughly 
renovated, the ceiling and walls down to within three feet of the floor 
were covered with wire lath with two coats of cement and the area be- 
tween the cement and the floor was covered with zinc. After the plas- 
tering had been finished, the stanchions, floors and mangers were 
thoroughly cleaned, thus putting the stable in excellent sanitary 
condition. As soon as the barn was in order, the germ content of 
the milk from the same six cows was again ascertained on six days. 
During this test, every effort was made to conduct all the operations 
connected with the barn management and the examination of the 
milk under conditions identical with those of the earlier test, except 
for the renovation of the stable which had taken place. Soon after 
this test was completed, the wood work and iron work of the 
stable were painted. When the stable was again ready for use, the 
germ content of the milk of the same cows was again determined. 
The results from the 212 milk samples show no measurable effect 
from the change in barn conditions. Taking as a basis the results 
obtained in the dirty barn before plastering, the milk obtained after 
the barn had been freshly plastered and cleaned showed an increase 
in germ content of 114 germs per unit, while later, when the wood 
work and stanchions had received a coat of paint, the germ con- 
tent was 119 per unit less than when the barn was at its worst. 

In previous studies made at the Station, it was found that the 
udders of different cows normally contained quite widely varying 
numbers of bacteria and that the number of bacteria found in the 
strippings, or last milking drawn from each cow, gives a very fair 
measure of these bacteria in the udder. In these three tests, samples 
were taken from thestrippings as well as from the whole milk so that cor- 
rection could be applied for the bacteria of the udder. If the figures 
as obtained from the whole milk are thus corrected to account, for 
the udder content of bacteria, which could not have been directly 
influenced by the barn conditions, the results show that the increase 
in the germ content of the milk during milking was greater by 44 per 
unit after plastering and less by 137 after painting. What these 
results really show is that in the last two sets of tests when the barn 
conditions were essentially alike and unusually clean, the observed 
difference in germ content is much greater than the difference 
between the results when the barn was clean and when it was dirty. 
That is, the influence of the barn conditions was so slight that it 
was not measurable even when care was exercised to balance all of 
the other factors as closely as possible. 

A little more than a year after this renovation of the stable, samples 
were again taken as before and their germ content carefully deter- 
mined. The plaster, wall and ceiling of the stable were then white- 
washed and the wood work freshly painted, after which other samples 
were collected from cows milked under these supposedly improved 
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conditions. As before, the two groups of samples showed little 
difference in the bacterial content of the milk examined. The average 
results differed by only 240 germs per unit, with the advantage, if 
any, in favor of the milk produced before the whitewashing and 
repainting. These results were so close that no one would be justi- 
fied in assuming that the data show whitewashing to be an unsani- 
tary practice and calculated to increase the germ content; on the 
other hand, they offer no support for the common notion that white- 
washing of the stable is an important sanitary practice with a strong 
influence upon the quality of the milk. 

The results from this whole series of tests upon the effect of barn 
conditions suggest that the importance of barn construction has 
been considerably overestimated and that within rather wide limits 
the condition of the stable exerts no measurable influence upon 
the germ content of the milk produced within it. 

Another dairy practice strongly recommended 
Clipping cows where clean milk is desired is the clipping of the 
flanks, udders and part of the tails of the cows. 
Theoretically, this seems a most excellent practice, well adapted to 
facilitate easy and thorough cleaning of the cow before milking, 
and the results from the tests of the practice made in our stable were 
decidedly surprising to the investigators. There are some difficul- 
ties in making a test of this kind since it is impossible to alternate the 
cow on both sides of the experiment in short periods as it requires 
considerable time for the animal to return to an unclipped condition 
after she has been clipped. Care was taken, however, to make the 
test under conditions as nearly alike as possible except for the factor 
of clipping and it is believed that the results are reliable. In a 
preliminary experiment, the germ content of the milk from two cows 
was determined for six days, after which the udders and flanks of the 
cows were clipped and bacterial counts again made of their milk for 
a similar period. In this test the general averages appear to show 
that clipping increased the germ content of the milk, but as the major- 
ity of the germs on this side of the test came from one cow on one 
particular day, too much weight can not be placed on the results. 
If this particular observation be omitted, the results incline slightly 
to the other side of the test, that is, in favor of clipping. 

In a later test, 22 samples were collected in the regular way from 
the milk of each of four cows from which bacterial cultures were 
made and plates counted as in the other tests. The udder, the flank 
up to the hip joint, and the tail above the brush were then clipped 
on each of the cows and a few days later, 24 samples from each cow 
were collected and tested as before. The average germ content of 
the 88 samples of milk from the unclipped cows was 204 per unit, 
or, excluding the normal udder content as determined by the strip- 
pings, 133 germs per unit. After clipping, the general average was 
320 germs per unit from the clipped cows, or excluding the aver- 
age udder content, 208 germs. These quite extensive measure- 
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ments give an average of about 75 more germs in the milk of the 
cows after they had been clipped than before. This would seem to 
indicate that clipping cows increases, rather than decreases, the prob- 
ability of germs finding their way into the milk during the milking 
process. The data certainly do not support the prevailing idea 
that clipping the udders and flanks of cows is a valuable aid in the 
production of sanitary milk. 
Reasoning on general principles, it is quite 
Hand and logical to assume that the vacuum cleaner would 
machine milking prove as effective when applied to the coats of 
of cows cows as it is in the household and many depart- 
ments of business. The use of such an apparatus 
is quite feasible where the milking machine is installed since a 
vacuum pump is used in connection with the milker. Such a method 
of cleaning has been recommended by the American Association 
of Medical Milk Commissions. In a careful series of tests made in 
our stable, the germ content of the milk was not reduced by the use 
of the vacuum cleaner and more time was needed to go over the cows 
than when currycomb and brush were used. Some difficulty was 
met with at first in securing what seemed to be an effective vacuum 
and comparative tests made under these conditions showed a dis- 
advantage, even in the germ content, in the use of the vacuum cleaner. 
When arrangements were made, by which the vacuum of approxi- 
mately one-half an atmosphere could be regularly maintained, the 
differences in germ content between hand cleaning and machine 
cleaning practically disappeared, but, as stated before, the time 
required for each animal was greater with the machine than when 
cleaning by hand. Our results, as a whole, do not seem to justify 
the purchase of a vacuum cleaner for use in the cow stable. 
In all of these tests the bacterial counts of the 
When do bacteria milk as drawn were very low and changes in stable 
enter the milk? conditions seemed to exert no measurable influ-' 
ence upon the number of these organisms present. 
This raised the question as to what are the important sources of 
bacteria in milk. 

Accordingly, on 17 days the germ content of a pail of milk was 
followed from the cow through the various operations in preparing 
it for the consumer. At the Station, the milk is taken to a small 
milk room, separated from the stable by a single door, poured over an 
aerating cooler, collected in a second pail and taken in this to the dairy. 
Here it is passed through a cloth strainer into a third pail in which 
it is placed in cold water until needed. All these utensils are cleaned 
with hot water and sal soda and treated for ten to fifteen minutes 
in a steam box. The cooler was not protected in any special manner 
during use, though the milk room was kept moderately clean. 

Samples were taken which represent the strippings, and the milk 
in the pail, after leaving the cooler, after arriving at the dairy, and 
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after straining into the final can. On all of these days except two, 
the germ content of the milk at every stage was very low, the averages 
for the entire period showing 57 bacteria per unit in the strippings, 
161 for the milk in the pail, 426 after cooling, 443 when it reached 
the dairy, and 474 after it had been strained. On two days there 
was apparently some slight contamination of the milk during cool- 
ing, but even then it had a germ content which was surprisingly 
low. ‘These figures were obtained when the dairy operations were 
all conducted in the ordinary way and show that with reasonably 
careful handling in a moderately clean stable and clean dairy room, 
the germ content of the milk can be kept low without special elaborate 
precautions. The small count throughout in this particular case 
was due to the fact that the milk was furnished by one cow which 
had a rather low udder content. 

It is common in discussions of the sanitary quality 

Conclusions of milk to use, as a general standard, a germ con- 

tent of 10,000 germs per unit as insuring a milk 
which is above suspicion of uncleanliness. In obtaining milk which 
shall be safely below this 10,000 limit, it is the custom to spend 
much labor in washing the cows and in keeping the interior of the 
barn scrupulously clean. In all of the tests discussed in this bul- 
letin, the germ content has been very low, seldom exceeding 1,000 
germs per unit of which number about one-half are germs normally 
present in the udders of the cows. 

This milk was produced under general conditions which appear 
to be no better than those surrounding a considerable number of 
ordinary city dairies, conditions which probably would not be accept- 
able to any certified milk commission. Notwithstanding these facts 
the extended study of the product indicates that in bacterial content 
at least it is of the very highest quality. That milk of this quality 
is not uniformly produced under such general conditions is illus- 
trated by the fact that a local commercial dairy in which the methods 
and equipment resemble those at the Experiment Station, except 
that steam is not available for treating the utensils, quite uniformly 
turns out a product with a content approximating 1,000,000 germs 
per unit. 

What, then, is the difference between these two dairies? At the 
Station the stable is kept cleaner, the cows are much cleaner, the 
milkers are cleaner, and the utensils are thoroughly steamed. Appar- 
ently the wide difference in the germ of the product from the two 
dairies lies in the influence of one or more of these factors. The 
important fact, which is being gradually recognized through these 
and similar observations is that the production of a reasonably 
clean milk with a low germ content will be a far simpler and less 
expensive undertaking when the factors that really govern its pro- 
duction are actually understood. 
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DOES WINTER KILL POTATO BLIGHT IN THE SOIL?* 
F. H. HALL. 


Rotation of crops is necessary to prevent trans- 

Some plant mission of several plant diseases. Cabbage should 

diseases not be planted the second year where the first 

infect soils. season’s crop has shown much clubroot, and pota- 

toes should not follow potatoes where scab has 

prevailed, nor where Fusarium wilt and its accompanying tuber 
rot have been destructive. 

The most destructive potato disease in New York State, how- 
ever, is late blight, with the common rot that follows it; and questions 
relating to transmission and control of these troubles are exceedingly 
important. Does this fungus survive the winter in the soil and 
make a blighted field of one vear unsafe to use the next? 

Most authorities hold that the fungus causing 

Winter prob- these two troubles, Phytophthora infestans, does not 

ably destroys over-winter in the soil; and that there is no more 

Phytophthora. liability to blighting and rotting on a field thus 

affected the year before than on one free from the 
disease. Recently two authorities, one in England and one in 
America, have advanced the opposite view and advise against 
planting potatoes on soil where blight has been prevalent. 
To test the liability to such transmission, the 
Station Station Botanist has carried on careful tests in two 
tests. seasons; and finds no evidence that the fungus can 
survive the wintey in the field, in central New York, 
at least. In each of the tests, soil from a field of diseased potato 
plants was thoroughly mixed, in boxes, with broken, rotten tubers 
and pieces of blighted stems; and the boxes were exposed to the 
weather during early winter. Later the boxes were brought into 
the forcing house, a sound potato tuber was planted in each and 
conditions made as favorable as possible for growth of plants and 
development of the disease. In spite of warmth, abundant moisture, 
both in the soil and in the air, and luxuriant, succulent growth of 
the plants, not a sign of blighting appeared, even when the plants 
were grown in a special glass chamber and thoroughly wet daily 
with water drained from some of the soil mixed with diseased 
material, or were painted with a thin mud made from such soil. 

The results, being negative, do not prove that the late-blight 
fungus cannot remain alive over winter in the soil, but they make 
such persistence appear highly improbable. 

It would seem unnecessary, then, to change the 

Depend on location of the potato crop to avoid this disease; 

spraying. especially as we know that thorough spraying will 

control both blight and rot and will increase the 

crop enough, taking one year with another, to make this a highly 
profitable regular practice in potato growing. 

The spraying of late potatoes should never be neglected. 


* Reprint of Popular Edition of Bulletin No. 367; see p. 180 for Bulletin. 
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A PEAR-DEFORMING PLANT-BUG* 


F. H. HALL. 
Several insects may attack pear fruits in such a 
What way as to deform them. Curculios may pierce them 
deforms in laying their eggs, casebearers may chew minute 
pears? holes through the skin, or green fruitworms may 


destroy considerable areas of both skin and flesh — 
each species causing an easily recognizable deformity of the fruit. 
The recent abundance of dropped or deformed pears in many western 
New York pear orchards, however, is due to a comparatively unknown 
small insect, the false tarnished plant-bug. 
These little pests, about an eighth of an inch long 
Work of - in their most destructive stages, pierce the tender 
plant-bug. pear stems and the young pears before they are a 
half inch in diameter, suck out the juices, and cause 
the fruits to drop if the punctures are early or numerous, or deform 
the injured pears if they still remain on the trees. The injury is a 
characteristic one — quite different from those produced by -other 
insects. From the minute orifices left by the punctures drops of 
sap first exude and may hang for some time, but when these dis- 
‘appear the work of the insects shows as small blackish spots or 
points. As the pears grow, the outer layer of the skin about these 
spots becomes ruptured, and a light-yellow, mealy-appearing growth 
of the inner layers of the skin protrudes, making a more or less tri- 
angular, granular spot; or when two or more spots run together a 
patch or crack lined and bordered with corky tissue. The yellowish, 
protruding growth at first makes a marked contrast with the smooth 
green skin of the little pear; and later the cessation of growth at 
these points causes depressions and marked general deformity of 
the fruit. In the flesh beneath, also, hard, gritty granulations are 
produced, through which it is difficult to cut with a knife. 
The insect causing this trouble is a species very 


The insect closely allied to the common tarnished plant-bug, 
and its so abundant during hot, dry summers on weeds and 
history. succulent plants about the farm and garden, where 


it often does considerable harm by checking and 
dwarfing new growth and tender buds. 


* Reprint of Popular Edition of Bulletin No, 368; see p, 308 for Bulletin. 
[771] 
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Injury to pears, similar to, if not identical with, that common during 
the past half dozen years in orchards near Lockport, Fairport, 
Albion, and elsewhere, has been noticed occasionally since 1884, and 
sometimes ascribed to other insects, sometimes to the common 
tarnished plant-bug, and, inafew instances, to this less known species, 
the false tarnished plant-bug, Lygus invitus. Studies by the Station 
entomologists, beginning in 1908, seem to prove quite conclusively 
that the false tarnished plant-bug is the guilty insect, since it is 
usually the most common species present in orchards where injury 
of this kind is severe; the tiny insects have been watched in the open 
at their pear-puncturing work; and in observation cages where they 
were the only insects present, the fruits have developed the charac- 
teristic Injury. 

Study of the little pests has been very difficult, however, and their 
whole life history has not yet been traced. They are very shy and 
very active in the orchards, disappearing from sight at the first 
alarm, and in the breeding cages they are very sensitive, living only 
a comparatively short time, though provided with an ample supply 
of their food plants. 

The original host of this species is supposed to be the wild grape 
since the insects are frequently found on these plants and have been 
reported as feeding on the blossom clusters and young fruits of 
cultivated grapes, where they sometimes do considerable harm. 
They are also said to feed on peach and have been found to attack 
the young fruits in the observation cages, though not found by 
Station investigators on peaches in the open, in the Station orchards 
or elsewhere. 

They appear upon the pear, as tiny nymphs of the first stage, 
at blossoming time, and during the first two of their five immature 
forms they feed mostly on the tender, unfolding leaves. They are 
then very active, yellowish or light green, ‘‘ spidery ”’ little creatures, 
moving repeatedly from one spot to another and puncturing the 
tissues of leaves at many places. The injured leaves later become 
quite ragged through the dropping out of areas about the punctures. 
In the last three stages the nymphs feed more largely on the young 
pears and their stems and move about somewhat less freely. A 
favorite place seems to be in the sheltered areas within the pear 
cluster while the little fruits are still upright and close together. 
In their Jater stages the nymphs become somewhat darker and 
develop “ wing-pads,” so that when they change to adults they are 
yellowish brown or dark brown in color and have two pairs of wings, 
the outer pair thickened at the base to serve as wing covers. 

It takes a month or more for the insects to pass through the five 
“nymphal instars”’ or immature stages, so they are found on the 
pear trees in one of these forms through May and the first week 
or ten days in June, while the adults remain about a month longer 
in the orchards but finally disappear during late July. 


Hodgkins 
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The false tarnished plant-bug seems to be widely 


Damage distributed in western New York but it is only in 
and its scattered orchards that it does much harm. Where 
prevention. thoroughly established, though, it is a serious pest. 


In one large pear plantation near Lockport in 1908 
it was estimated that only one pear in four-escaped attack, and that 
75 per ct. of those attacked would prove unmarketable at maturity. 
The worst injured young pears were picked off as soon as possible 
after the attack of the insects had ended, in which thinning it was 
estimated that the harvest was reduced at least 500 bushels. Several 
other orchards suffered.similarly, though less severely. All the lead- 
ing commercial varieties of pears are attacked; some sorts that have 
been injured severely in the same or different orchards being Bart- 
lett, Angouleme, Clairgeau, Seckel and Kieffer. 

It is believed that in some cases the attack has come from insects 
feeding and breeding in bushy woodlands adjoining the orchards, 
or from weedy and shrubby roadsides, ditches and fences; but in at 
least one case where the injury has been very severe the orchard 
and its surroundings are very well kept and free from rubbish of 
any kind. It is probable that when the insect becomes well estab- 
lished in an orchard it can maintain itself there, no matter how clean 
the cultivation; but when the invasion is only slight, cleaning up 
waste land, weedy spots, growths of wild grape and sumac along 
borders or ditches and the maintenance of clean culture will aid in 
controlling the pest and may get rid of it. 

The main protective resource, however, must be spraying. The 
grower who has any fear of attack by this insect should examine his 
trees carefully, commencing with the dropping of the petals, and if 
the young nymphs are found should spray immediately. Ordinarily, 
one application, made just after the blossoming period, should con- 
trol the bugs efficiently. Treatment should not be delayed until 
injuries commence to show on the young fruits. In the Station’s 
spraying tests, tobacco extract (40 per ct. nicotine (Black Leaf 40), 
using three-fourths of a pint of the extract to one hundred gallons 
of water to which are added three pounds of soap) has given the 
most satisfactory results of the various mixtures which have been 
tried. In applying the spray the trees should be drenched, special 
pains being taken to wet both surfaces of the leaves. Some growers 
have combined the nicotine extract with dilute lime-sulphur con- 
taining arsenate of lead as applied for codling moth with equally 
satisfactory results on both insects and foliage and by this means 
avoided the necessity of an extra spraying. But as there is danger 
of burning pear foliage by drenching the trees with lime-sulphur, we 
would advise, as a general recommendation, a special treatment with 
nicotine and soap to combat this pest. 


SOME FAULTS IN FORMALDEHYDE DISINFECTION OF 
POTATOES. * 


F. H. HALL. 


Formaldehyde gas and its solutions in water are con- 
Why venient and effective disinfectants for use under 
formaldehyde many conditions. As they require no fire in appli- 
disinfection cation they are safer to use than sulphur, and they 
is popular. do not corrode or tarnish metal fixtures or apparatus 

as do sulphur fumes; they are comparatively inodor- 
ous, therefore more pleasant to apply and quicker to disappear from 
notice than carbolic acid and similar compounds; and they are not 
poisonous, consequently far less dangerous to keep and use in homes 
and on farms than corrosive sublimate. For these reasons, the 
formaldehyde preparations have become very popular in human and 
animal sanitation; and they are used with success, also, in preventing 
some plant diseases, such as some of the grain smuts. 

In 1897, less than a decade after the discovery of the 


Use in germicidal value of formaldehyde, its use, in liquid 
potato tuber form, was recommended for the prevention of potato 
treatment. scab; and this method of treatment for insuring clean 


seed has become standard and is widely used. The 
non-poisonous nature of the liquid recommends it to thousands 
of growers in place of the dangerous mercury compound, corrosive 
sublimate. 

Soon experimenters began using formaldehyde gas, generated by 
heating the liquid, for treating potatoes, but in 1905 this was super- 
seded by a new method. By combining the liquid formalin with 
crystals of potassium permanganate, the formaldehyde gas is quickly 
set free without the use of external heat. This new method gave 
marked results in treatment for scab, apparently without injury 
to the tubers. If equally safe and effective this gas treatment offers 


* Reprint of Popular Edition of Bulletins Nos. 369 and 370; see pp. 185 and 217 
for Bulletins. 
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decided practical advantages over the treatment with liquid, because 
of its greater convenience and its lessening of the task of handling 
the potatoes. It soon promised to supersede these older methods. 

In the spring of 1912 the Station Botanist and his 
Gas injures associate had occasion to disinfect nearly 90 bushels 
tubers in of potatoes stored in bushel crates in a large cellar 
Station work. under the Station tool-house. As no smaller room 

was convenient and as the labor of moving the 
crates would have been considerable, it was decided to use the entire 
cellar as a disinfection room. This involved much larger amounts 
of chemicals than needed, since the entire space must be filled with 
the gas although the tubers occupied only a small part of it. 

In the fumigation the method used was that recommended by Prof. 
Morse of Maine, one of the adapters of the use of permanganate and 
formalin for potato treatment. To the great surprise of the investi- 
gators, they found that many of the tubers were seriously injured by 
the treatment, particularly those most exposed in the top crates. In 
many cases the eyes of the potatoes were surrounded by circular, 
sunken areas of brown, dead tissue, while on these tubers and on 
many others, the skin was marked, as shown on the title page illustra- 
tion, with numerous sunken brown spots, of various shapes and 
ranging in size from mere specks to areas a half-inch across. Many 
of these spots were circular ones, each surrounding a lenticel, or 
minute pore-like opening through the skin of the tuber. The potatoes 
in the forty crates on top were sorted, and one-fourth of them rejected 
as too seriously injured to be used for seed. 

This unfortunate result, so contrary to experience 


Search for elsewhere, made advisable a very careful study of the 
cause of conditions to ascertain the reason for the damage. 
injury. During the remainder of the spring of 1912 and in 


the winter and spring of 1913 more than 80 lots of 
potatoes were fumigated, varying the conditions in many directions 
in order to cover any change in the factors that might possibly have 
been concerned in the trouble. 

Variations in the temperature of the air in the disin- 


Effect of fection chamber were shown to have very slight | 
temperature effect on the amount of injury, even when the 
changes. range was as great as 45° F. At temperatures below 


50° the gas showed a slight tendency to change to 
paraformaldehyde, in which condition it becomes a whitish, powdery 
precipitate and is probably useless for disinfection. In some of the 
tests at low temperatures this “‘ paraform ” appeared as a very faint 
deposit of whitish dust on sheets of black paper in the disinfection 
chamber; but the reduction of the action of the gas was very slight; 
since the injury to tubers at 42° where this change was noticed was 
no less than at 87° where no such change would take place. 
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A low temperature of the chemicals used, however, may have quite 
an effect upon the efficiency of the fumigation, since chemical com- 
bination is much less active at low temperatures. In one test where 
the formalin and potassium permanganate crystals were cooled to 
34° F. before uniting them, the reaction was a failure; but at 51° 
the final combination was as complete as at 71°, though the release 
of the gas was much slower. 

A high moisture content of the air in a disinfection 
Humidity. chamber is held to be helpful in securing perfect 

results; but the humidity will probably be high 
enough under conditions usual in fumigating potatoes; for this 
work will ordinarily be done in a cellar or other room without 
artificial heat to dry out the air. In none of the Station tests 
was the humidity, when at its maximum for the test, less than 
73 per ct. In most of the tests it reached a maximum of 90 per ct. 
and in one the air was apparently more than saturated, the recording 
instrument showing 104 per ct. Under these conditions, with no 
test in air really low in humidity, it is impossible to say how much 
increase in moisture content increases the efficiency of the gas; 
but apparently slightly more injury resulted when the humidity 
was high. 

Tubers wet when placed in the disinfection chamber showed con- 
siderably more injury than those in the same test that were thor- 
oughly dry. This point is of some practical importance; for potatoes 
brought from a cool cellar into warm, moist air quickly become wet 
through condensation; and if other conditions were favorable might 
be injured by fumigation because of the moisture. 

Under almost all conditions, tubers that had just 
Sprouted begun to sprout, that is, with sprouts an eighth of 
potatoes. an inch long or less, were much more seriously 

injured than those with dormant eyes, or even 
those with longer sprouts. Such sprouted tubers are undoubtedly 
really injured for seed; but it is believed that potatoes with dormant 
eyes, and that show no eye injury within three days after treatment, 
may still be used for seed even though somewhat spotted about the 
lenticels. This lenticel spotting is usually least severe at the eye 
end of the potato, as shown very plainly on the dumb-bell shaped 
tuber illustrated on the title page. 

In tests of a dozen or more varieties, slight differ- 


Some ences in susceptibility were shown; but Sir Walter 
unimportant Raleigh, the kind so severely injured in the original 
factors. fumigation, was found no more liable to the spotting 


than several other varieties. In this first fumiga- 
tion the tubers on the tops of the crates were most injured; but 
in the other experiments no logical explanation for this fact could 
be discovered. It clearly shows a stronger action of the gas on these 
outer tubers, however, and would seem to indicate that, to secure 
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uniform efficiency of treatment, it would be well to expose the potatoes 
in shallow trays rather than in crates or boxes. 

Potatoes placed directly over the fumigating vessel are liable to 
severe injury from the rising, undiluted gas; and they should never 
be so placed. This fact was known before the injurious fumigation 
was made; so that no crates were placed above the mixing pans, nor 
were any nearer than 23 feet. This injury to tubers directly over 
the generator was considered so well established that only one test 
involved such placing of the tubers. In this case two potatoes 
placed in a wire basket 6 or 7 inches above the chemicals were much 
more seriously injured than others on the bottom of the chamber. 
Other tubers near the top of the chamber but not directly over the 
generator were no more injured than those on the floor; and those 
placed very close to the generator, on the bottom of the chamber, 
were as free from injury as those farther away. Any injury to the 
skin of the potato, like a pin prick, was sure to result in an injured 
spot; but the tests did not support the view that injury can result 
only where the skin is broken. If this theory be true, there could 
have been no tubers with unbroken skins in some of the tests; for 
every potato showed injury. 

The factors hitherto mentioned could not, all to- 
Small quantity gether, have caused the injury that followed the 
of potatoes first fumigation, though some of them may have 
the true cause. had a tendency to increase or to diminish it. As 

the subsequent tests plainly showed, it was the use 
of so large a cellar for the disinfection of a comparatively small 
quantity of potatoes that led to the trouble. 

In each test in which 12 lbs. or more of potatoes to each cubic 
foot of space in the disinfection chamber were exposed to the action 
of gas at the strength commonly employed, no injury of any kind 
resulted; when from 5 to 10 lbs. of tubers to each cubic foot were 
fumigated, lenticel spotting appeared, but little or no eye injury; 
but when the quantity of potatoes per cubic foot was reduced to 
5 Ibs. or less the injury was marked about both lenticels and eyes. 

In the original fumigation, the 87 bushels of potatoes were treated 
in a cellar containing 3,500 cubic feet, making only about 14 lbs. 
of potatoes to a cubic foot, an amount far below the minimum found 
necessary, in the tests, to insure safety. 

At first thought this explanation appears a paradox; 
Role of for it would seem that 12 lbs. of potatoes per cubic 
adsorption. foot would occupy much more of the room than two 

pounds, would crowd the gas into a smaller volume, 
concentrate it and cause more rather than less injury. This would 
be true were it not for a peculiar ability which many,if not all solid 
bodies possess, to collect upon their surfaces large amounts of certain 
gases. For example, boxwood charcoal will “‘ adsorb ”’ ninety times 
its own volume of ammonia gas, fifty volumes of hydrogen sulphide 
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or nine volumes of oxygen. Potatoes have this power of adsorbing 
considerable quantities of formaldehyde gas upon their surfaces, 
until, when it reaches a certain degree of concentration, it enters 
into a chemical combination with the tissues around a lenticel, 
an eye or a wounded place and produces death of these tissues. If 
the number of potatoes be small the concentration readily continues 
until this danger point is reached and passed; but if the quantity 
be large and the amount of surface extensive the adsorption ceases, 
through lack of available gas to draw upon, before this point of 
dangerous concentration is reached. This power of the potatoes to 
adsorb formaldehyde gas and thus to reduce the amount of the 
free gas in the air of the disinfection chamber was quite evident by 
direct observation when attention was called to it. On opening 
the chamber after fumigating only a few tubers, the gas was so 
strong that it was impossible to thrust one’s head within because 
of choking and smarting the eyes, but when the quantity of tubers 
was large and the same amount of gas was generated, so little of 
it remained free in the air of the chamber that one could breathe it 
without great discomfort. In the cellar fumigation, the gas was 
still so strong in the back part of the room 16 hours after the door 
had been opened that additional ventilation had to be provided 
before handling the potatoes. 

By other experiments it was proven that it was adsorption, not 
absorption or chemical union of the gas with the potatoes, that 
withdrew it from the air; for when 5% bushels of cobblestones were 
substituted for the same bulk of potatoes in the chamber they also 
adsorbed the gas so that its disappearance from the air was equally 
evident to the senses and the injury to check tubers was almost 
equally slight. 

That injury similar to that in the Station cellar had not been 
noted in other experimental or commercial fumigating is probably 
due to the use of small disinfection rooms quite well filled with 
potatoes in order to economize in the purchase of materials. In 
the Station work economy seemed to lie in the purchase of more 
chemicals rather than in fitting up a smaller room and moving the 
potatoes to it. The experience, though immediately disastrous, 
may be valuable if it serves as a warning to others not to use large 
rooms for such disinfection unless the quantity of potatoes is also 
large. 

This extensive series of fumigation tests gave an 
Gas treatment excellent opportunity to learn the effectiveness of 
not certain the gas treatment under varied conditions; and 
to destroy tubers known to be carriers of disease were included 
Rhizoctonia. in many of the tests. It would have been fortunate 

if the disease to be studied could have been scab, 
the one for which seed treatment is most commonly used. Unluckily, 
however, the fungus producing this disease does not grow readily 
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in the laboratory, and it was only by laboratory study that the effi- 
ciency of the treatments could be determined in such an investiga- 
tion, where the number of tubers used in each test was small and 
where the tests were so numerous. To have depended on field trials 
in this case would have been out of the question. 

Accordingly another fungus was selected, Rhizoctonia, which pro- 
duces several different potato troubles and is believed to be a common 
cause of ‘ skips” in the stand of plants. The means by which this 
fungus maintains itself over winter are somewhat different from 
those of most fungi. It does not penetrate the tuber with its mycelium 
and remain alive therein as does late blight, nor mar the potato 
with scars and deformities as does scab, nor does it form spores 
that cling to the potato as do those of some of the smut fungi to 
grain. But as the potato matures the Rhizoctonia forms on the 
surface of the tuber, on which it grows in the soil, small rounded 
collections of tightly-packed fungus tissue. These little bodies, 
sclerotia, are very resistant and serve almost as well as spores or 
seeds to maintain the life of the fungus. They appear on the potato 
as small, brownish bodies, much like tiny lumps of dirt, but they 
cannot be dislodged by washing as can dirt. They are frequently 
so numerous as to make the potato rough and unsightly, and may 
lessen its market value. 

Like other fungus tissues, these sclerotia are destroyed by fungi- 
cides, but in them the microscopic cells are so tightly packed together 
that some of them in the interior may not be reached by the chemical 
and may remain alive even though the outer portion be destroyed. 
When placed under proper laboratory conditions they easily start 
into growth unless completely destroyed; so they make a very good 
means for studying the efficiency of any treatment. Accordingly 
tubers showing several of these sclerotia, which are very easily 
recognized, were used in many of these tests and, for purposes of 
comparison, others were soaked in formalin solutions and in cor- 
rosive sublimate (mercury bichloride) solutions, using different 
strengths of each. 

In many cases when exposed to the formaldehyde gas at standard 
strength, for 24 hours, the Rhizoctonia sclerotia remained alive on 
the tubers so that the fungus developed well in the laboratory cul- 
tures. In many cases, also, other fungi appeared in these cultures, 
showing that the gas treatment was not thoroughly reliable. In a 
general way it may be said that the efficiency diminished as the 
quantity of tubers treated increased, but there were some notable 
exceptions to this. In a few cases in which the number of potatoes 
was so small that the tubers themselves were injured by the gas, 
quite a percentage of the sclerotia came through alive. Bacteria 
in large numbers also developed after this gas treatment. As moist- 
ened tubers showed more injury from the gas than dry ones, so 
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the Rhizoctonia sclerotia were much more completely destroyed on 
tubers that had been put into the fumigator when wet. 

Soaking the tubers in formaldehyde solution was 
Liquid no more effective in destroying the Rhizoctonia 
disinfection. sclerotia than was fumigation unless the time of 

immersion was long or strength of solution increased 
above that usually recommended. In eight tests with a 1-to-240 
solution and a two-hour immersion almost one-fourth of the sclerotia 
grew in the cultures, but when the time was increased to 24 hours 
all were destroyed, as they were also when the strength of solution 
was made 1-to-20 and the time was 2 hours. 

In corrosive sublimate solution, however, even as low strength as 
1-to-2000, the sclerotia were destroyed by less than a 2-hour 
treatment. 

The scab-fungus spores and mycelium are probably less resistant 
to fungicides than these Rhizo¢tonia sclerotia, but this series of 
tests casts considerable doubt upon the efficiency of the treatment 
with formaldehyde gas for scab; while it surely cannot be relied 
on to prevent the transmission of Rhizoctonia. 

It seems best, therefore, to advise potato growers who 
General wish to disinfect the tubers they use for seed, to 
conclusions. use the gas treatment only in cases where it is 

impracticable to use either the liquid formaldehyde 
solution or corrosive sublimate. The safety and efficiency of 
both the liquid treatments for scab have been thoroughly estab- 
lished, while the evidence just given proves the gas treatment unre- 
liable for controlling Rhizoctonia and casts considerable doubt on 
its effectiveness against scab. When it is desired totreat potatoes for 
both Rhizoctonia and scab the corrosive sublimate solution should 
be used; but in treating for scab alone the formaldehyde solution is 
effective, while the corrosive sublimate solution, though effective, is 
in many ways less desirable to use. 

The method to be used in applying any one of these 
Directions treatments is summarized in the following para- 
for using graphs, which should be carefully read before begin- 
treatments. ning the work. 

Formaldehyde gas.— Use a thoroughly tight, un- 
heated room. Place the seed tubers in shallow, slatted crates, not 
over eight inches deep, and so arranged that the gas may circulate 
freely on all sides of the potatoes. For each 1,000 cubic feet of 
space in the disinfection room use three pints of formaldehyde (40 
per ct. solution) and 23 ounces of potassium permanganate (slender, 
needle-shaped crystals). Spread the potassium permanganate over 
the bottom of a large pan or pail having a capacity equal to about 
one quart for each ounce of permanganate. Pour on the formalde- 
hyde, close the door at once and keep it closed for 24 hours. It is 
important that the disinfection room contain approximately 10 lbs. 


New York Aaricurturat Exprrtment Station. 781 


of potatoes per cubic foot or 167 bushels per 1,000 cubic feet. With 
smaller quantities the tubers are liable to be injured by the treatment; 
while with larger quantities the treatment may not be effective. If 
necessary to treat smaller quantities than ten pounds per cubic foot it 
is suggested that a smaller room be fitted up for a fumigator if pos- 
sible, or that the quantity of chemicals be reduced proportionately. 
No tubers should be placed directly above the generator. If pos- 
sible, the treatment should be made before the tubers have begun 
to sprout as sprouted tubers are more liable to injury. The tem- 
perature of the chemicals at time of mixing should be above 50° Fahr. 

Formaldehyde solution.— Mix one pint of 40-per-ct. formaldehyde 
solution with 30 gallons of water. Soak the uncut tubers in this 
solution for two hours. The same solution may be used repeatedly. 
Treated tubers not required for planting may be used for food or 
fed to animals with perfect safety. 

Corrosive sublimate solution Prepare a solution containing 2 
ounces of corrosive sublimate in 15 gallons of water. This is 
best done by first dissolving the corrosive sublimate in a small 
quantity of hot water and afterward diluting to the required amount. 
Soak the uncut tubers in this solution 13 hours. Recent investiga- 
tions by Giissow and Shutt in Canada indicate that the strength 
of corrosive sublimate solution decreases so rapidly with use that 
it is necessary to reject it after using three or four times. As the 
solution corrodes metals it should be used only in wooden or stone 
vessels. These should be kept away from animals until very thor- 
oughly cleansed from the solution. It is very poisonous. All 
treated tubers should be either planted or buried. 

With any of the scab treatments care should be taken that treated 
tubers are not reinfected by coming in contact with bags or crates 
which have held scabby potatoes. 
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Journal of Biological Chemistry ..... Bong ob Ges Re ae Subscription 
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Journal of the College of Agriculture, Tokyo................ Complimentary 
Journal of the Dept. of Agriculture of South Australia..... Complimentary 
Journal of the Dept. of Agriculture of Victoria............ Complimentary 
Journal of the New Zealand Department of Agriculture..... Complimentary 
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CUEING aOR ONO TICS sa: oe ole ayo) aye <tegedek y's vp sVal sj 4 cv aden =) seseits eves 0 iss 0s Subscription 
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Journal of Industrial and Engineering Chemistry........... Subscription 
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Justis, Botanischer PahTesDeriche «os... a. 2, cceyeceseses cue eo) sees ener ajnlele Subscription 
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FESVCHC Mpa es .6-5 5.8.2 hue Gee AINE SER AA Spe ee aNd es aR wees Subscription 
Public Service Monthly (Saskatchewan) ................... Complimentary 
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Seuigie eee AME DAILY < ccts) <)c bias n cis eee slars oss) cjeee ee ees Complimentary 
Stazione Sperimentale Agrarie Italiane.................44. Complimentary 
Sind Eri aN rp Ae har tet areitsta clei nisi o'si suet ciisverelereie + (luse el avers sianenehe Complimentary 
BPA S PUN TRIN otal ci oh aids « feysoavasmvara Sais bins 6/6. 0/2.0\0) Bie. 0 @l eye e:als.sr Complimentary 
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Wert dindian Bulletin’ Ss. i. 4 es os eee eee poner Complimentary 
WestwWargnie Karn ‘Keview .2\ 7.0.2.2 6.2 epee ee Complimentary 
WHESHGE I Nutt GOWER ao oe a ciate fn atatatate train tesa 'tetete eee Complimentary 
Wiestern Gblowiiam 5. +. <'.'4)-5- <<< pspajs tae 2'otn «eine foes Complimentary 
Wilson MSsOHebin ® . 5. '.''/.)-/s)Jo.% leer a: it teres op LEE Complimentary 
Wisconsin Natural History Society, Bulletin................ Complimentary 
Zeitschrift fuer Analytische Chemie... ..... 00... <= dtp 2 ele Subscription 
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ZAERO MAINE, TAN ee ROUT MW gus eine CioinicioniG HOD o> G00 66 00 OOS UID.C - Subscription 
Aeitschrinowtuer HntomOlogie’s2.\-)-yaysy erste ye te ete kehiet ely leneree Complimentary 
Zeitschrift fuer Hygiene und Infektionskrankheiten......... Subscription 
Zeitschrift fuer Induktive Abstammungs- und _ Verer- 

bungslebre’s .<gs a4 a oeiss larete «fe 2c) eee poner Subscription 
Zeitschrift fuer Pflanzenkrankheiten ...................... Subscription 
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Zeitschrift fuer Wissenschaftliche Insektenbiologie.......... Subscription 
Zentralblatt fuer Biochemie und Biophysik................. Subscription 
ATOM CM IPCI SogdooO COU SA OOD OO OOOO OOO OU OOCAOSL bo. Subscription 
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Summary oF Maximum, Minimum Anp StTanpArp Arr THERMOMETERS FoR 1913. 


STANDARD. 
Maximum.|} Minimum.|———_"- —— 
7 A.M. 12M. 5 P.M. 

Average. | Average. | Average. | Aberage. | Average. 
JABUSIY IIE onc oe Cilantro 40.8 24.5 30.7 35.8 24.2 
IPED TAT Yn of oc otterentoternietons Rue ie ovelanerayecens 26.1 11.5 18.6 25.3 24.2 
IV rCH ety rites cree eue toy elec oweterenn eke sashes 48.5 25.4 38h 41.2 39.3 
SA rE ee Ges ca isocedh chore eusrceteedacoertetas 59.4 37.3 42.5 53.3 53.5 
Miay es eek Bei SE Ne 9 AN Fe Re ae Ae 68.2 45.6 52.6 61.9 62.8 
UURTIG Ey oe eat eo tesco eaayohek bas codoperanebetenhckon 80.4 53.3 63. 74.1 75.5 
Pfft i>. Me Ca Sa Rae ae Se apie 85.2 59. 68.1 79.2 80.3 
TATA MISU ies oe coe ke rea eeeicnroge be tan ac ae 84. 55.9 65.1 78.7 78.3 
September... 3i.cinc Set he eee 74.4 48.3 55.4 67.8 66.9 
October 54 5 wisictalcreior ewes w sewers 62.3 45.4 59.2 58.8 56.2 
Iovembers 240% © odin dons oareeenee 52.9 36.1 39.8 46.8 45.9 
December fc as sje exe eas reer ae 41.1 26.1 30.6 36.7 34.4 


New York AGRICULTURAL EXPERIMENT STATION. 


‘Q]QBIIBAB JOU P1001 TORS 


ay SPL “69 CI FI 
| CS ‘FP “69 “hs 
aie “OT “69 “6S 
Alt 8I Y FI) “a8 “$6 
“¢ °S “SG “OT 
*8 > iC “SL “8S 
=i 04 “8 “66 
3 “Gs ye} ‘LZ 
=e “¢ “38 “6% 
8 “P “8¢ “92 
“61 PT ¢’sL “61 
“FI “61 ¢°99 ae 
i ee ‘9 “L9 “FS 
aS “OL ‘OF “Or 
Sh “13 “€9 el! 
G°LT S “C9x yg 
Le a “$9 “1G 
Ca “PS ¢’9¢ ats 
“SI 9T ye “Og “Gs 
“CT “9G ney “ST 
6 *¢ “FS “8S 
‘9 4 oS PG 
i “4 “1g “OI 
‘S 8 “69 Lo 
¢’stT “0€ 8°19 “83 
‘0 “ST “LS “83 
1°8 cyT 1 1¢ ae 
CeGa— ‘S “Sg “OT 
ti cen “SP “8S 
ta iE “$S “0 
X6 “6 “19 “61 
‘dwiay, *ayeq ‘duray, aye 
‘NIW xv 
‘HOUVIA 


"HAISNIONT ‘G[G6] OL EQST WOUL AYALVUAIWAT, WAWINIJ GNV WAWIXVJT ATHLNOJ 


20k “Or at) “06 
BO “OT “SP “FS 
oF, “6G “OS “LT 
ita L 6P no 
il Sao “l “6G "g 
i ome oe) “S¢ Bair 
eS SIYCI| Ly Ss 
iS LR9 HAY) “FS 
i= AS ae | ack “03 
Ss a! “8¢ ‘L 
= “SI ¢°39 “83 
c= 19 “6S "83 
SG “FG “O& 201 
‘0 “LG “LS “FI 
1Se- wine G' Gg “16 
Ga tee ggg: “OL 
gg 469 1.) 9 67 “SI 
Lex “LI 6P “66 
A aoe 8 “hy “oS 
3 “LB 9° LP “06 
= ag ¥ LY “CT 
8°s3 19 44 “CT 
Gs veils 8°99 “96 
¢c°6 IZ PIL] §'F9 °G 
ie FPP “OP “ES 
eae “OL “6h “13 
ce “LG FS 6 
Ba) 16 “6S 6 
SSE It “88 “OT 
o> “6% “gg “L 
co “PG “SP “LT 
‘dua, ‘ayeq | ‘duioy aqeq 
“NIW “XV 
“xUVOUNRA 


‘IONIV eSpy “IJ AQ UoArs BYep aio f 


‘oyofduroour piosay += ‘ATUO SABP WaAgIa 4sIy JO} UINUITXETY » 


‘8 halt “LG CAL 
‘col “Fl “bP “SI 
eS °¢ ‘SP OF Y LZ 
[S—— ‘¢ “CoP GS-G 
WAS “61 “$9 “FS 
0=— oS “cP “6S 
oe x4 “Eg ‘9 
=P. <6 “IL mi 
i6=— “9G “OF aL 
i “61 “Sh “ES 
SGarw ‘6 “SP Ae 
S “8S “PP 5 
eS “0G 8 “OL 
‘S al “9¢ “3 
ho “OT “6¢ 2 
ie TE Y OF) “LS mei 
Sit Se “06 “8¢ ‘¢ 
A) 9 ‘OP “0S 
‘P “61 “CF 4 
SNE SSI! “6¢ ‘¢ 
19 ‘aE ‘OF “66 
iS “Or “SP {8 
m4 Al ‘OF ts 
“6 “66 “L9 9 
°¢ “06 “¢¢ “ST 
(Oe “83 SG EP S 
ise— “61 2°0¢ “PS 
Ls tal cas “¢ 
oe “66 “19 on 
eel “9% “6h oS 
hOnes SAL “oP “ST 
dura y, ayeq dura, | 018q 
*NIW “XV 
“AUVONVE 


(adh, 2084 Plog Ul YJUOPT YOVA 10} p10IExT YSAMOT PUB 4SOYSTTT) 


MerrorotocicaAL REcoRDS OF THE 


796 


‘AAISNIOUL ‘FZ 0} GT [dy Woy UOHe} 4OU prodayY + “WaHOIG sioyoMOMTIOY,T, } 


‘OIGRIIVAB JOU PIONAI UONVIG “ayIV Isp oy ‘IP AQ USAID Vywp UIOIT x 


“LE “6 “G6 “OE 
“OF ‘8 “68 =I 
“OF Ae ¢°06 aur 
“9€ a4 6°68 “BS 
“SP ‘8 “06 “83 
“CP “OL “G6 “61 
“TP AS “F6 “SI 
sat “OL “26 ‘8 
“OF ab “06 “61 
St Pp 
‘CP LT CT] “68 ¥S 'G 
“6€ “yk ¢°98 ‘0 
“SE a) “C8 “S 
66 Y 
“OP ‘S ¢°c6 SGELG 
“CP “OL “€6 “GS 
Cc Ir oT “€6 $5 ¥ 9 
“OF “OT “06 6 
“GP ‘S G18 co PY FF 
BEY. 1G “68 “1S 
“FS a4 “96 “€ 
“6E “9 9°16 “€3 
“PP a! “F6 “1G 
8'SP aE: “G6 Al 
“OF ‘9 “6 “OT 
8 FP ie} 9°S8 “0€ 
‘OF “¢ “G8 wa 
“OP Si I’ ¥6 “$6 
Looby. “CT G68 aay 
G GP Al: f° 98 “FI 
€ Pr “ES ¢°98 “FI 
“TP “cI ¢°06 “GS 
“OP ‘S ¢°98 AL 
‘duay, | ‘ayeq | ‘dwoy, | ‘ayeq 
NIW “XV 
‘aNoe 


“OE 21! “16 “F x6 “02 ‘tS “FS 
AS mA! “88 iG “61 ‘te “SL “9 
LG my “16 “OS “ST a8 ‘08 “66 
ots “OT *6L “06 “LG “LZ ‘Fs FP 
noe ERS "SL alte “OL TA “GL “61 
She! GR P‘T] °06 “66 “SI ay, “SL L1G 
“86 IL YG “G8 “FL “61 S ney4 66 
“08 Tz Y IT] $°88 mix “GG ‘Ss “bh 61 
G° 66 SG “38 € “ES “OT “GL SP LE 
GT “OL "88 GG “OT “FI ¢°L9 FZ 
x4 °S “68 “61 “1G *¢ ‘98 OS 
“9G Se “06 “6S "Gs *¢ “18 SG 
“9S “OT "SL “€% 86 “OL “SL 8S 
LG Z S°88 9T Y ST rea “6 ¢°§Z S 
GCE “CT G18 °S “EG "oS “S8 Ss 
“PS ‘9 “62 “6% 81 °¢ “69 SI 
G' ts ‘8 “08 mx6 61 “06 ‘C8 “9 
“OF 0g PZ | S28 lel! “61 CDT “18 LT 
96 1d ¥ €T “G6 ibe, “83 a3 “O8 O€ 
9°CE mA! 7 G8 ‘S “06 Ss lA 13 
“Cs 6 “88 “GS “GS “9% ESL €T 
GFE 6 “BL “TE Gos vale 18Z 9 
G64 a4 ¢g°S8 mee “1G e4 F'18 8S 
“08 S 2 08 aE. “ES 61 PT | 8°82 €L 
CAS “66 8°16 “ST “96 ao ‘$8 “0% 
“66 ats 8°62 ctl “61 3 ¢°ts “66 
GLE “FI 3°88 “6 o LT ui ZL GL Il 
GLE ST Y LT] S°6L “EG “6S m4 ¢°08 ix 
G' L1G eG 218 “ST G02 “OL cts iz 
“GE “O€ “88 “FS “EG pi! “PL 83 
BLS: FI VT “18 EE “61 a! “GL 9I 
dura y, a7eq dura y, | ayeq duia J, ayeq | ‘dura J, ayeqd 
NOW XVW NIW | XV 
“LVI “T1UdV 


(adh yz, vy Plog Ul YQWOYT Yows IOJ plodvay YSAMO'T PUB ySoqSTFT) 


*(panuyuo)) — HAISAIONT ‘C6 OL EQST WOUd AUALVUAIWA]T, WAWINIJ GNV WAWIXV]Y ATHLNOJ 


197 


New York AGricutturaL Experiment STATION. 


‘O[QUVIIGAG JOU P1ODII MONTIG ‘JOxIVg Iespy “IP Aq UoAIs Vyep WOT y 


"86 “ST “G6 *$ 
“VE 0& 66 OD 98 
“GE ia! “L8 G 
“OF €6 9 GT} ~28 ) 
“Gé 99S £6 i! 
‘LE “O& 56 “OL 
“6€ “LG 06 0G 
*8E SG si Cs) ‘ST 
‘9& 9G ¢ 88 “0& 
“Sé £6 88 ‘€ 
“Ge 66 “06 ‘FL 
SE ST “06 1! 
0 9G “68 9 
“LE “61 “G6 ‘GL 
“S8 OF PST] “26 fy 
¢ 07 IZ “$6 ae. 
¢ Le 1G “86 Ve 
‘96 £6 “$6 “GL 
“GP Of 9ST] “6 “4V, 
“€& “9G | “06 av 
v LE 96 “08 AY 
68 0G “88 “9G 
m4 08 8°66 “96 
¢ Se “GG 9°8 8 
} 6% 9 
OF £3 ‘GZ $8 Li 
OF L “$8 ODT 
GLE “LG ZL 18 “GG 
OF “GG ¢° 68 it 
“OF x6 4&8 “LG 
ths Lal “F6 a 
“LE TI “08 “LT 
ayeqd ‘dura J, ayeqy ‘dua y, 
“NI “XV 
‘UAAWaALIAG 


44 


96 3 SS 


“LT 


“08 
“LG 
ale 


a) 

"83 
“GS 
"GT 


9T 


"86 “LT 
“G6 “FI 
G't6 ‘3 
“06 Sas: 
“86 8 
“G6 i 
¢°96 ae 
“66 g 
“$6 Or 
¢ 68 GG 
g°s8 SI 
“06 Ié 
“06 GG 
“L6 IT 
S°L6 “06 
¢°06 ‘VG 
G28 “CT 
“96 L¥e9 
“88 eu 
“£6 GG 
G't6 IT 
G°c6 ‘OL 
“G6 “GL 
6°96 iid 
1°98 Hite 
9°66 6 
¢°88 € 
G16 “08 
68 “| 
“G6 “04 
“G6 “ES 


“NIW 


‘dura y, | ‘aye 


‘dura y, “ayeq 


“XVI 


‘tganp ay 


“o¢ “OL “C6 PPT 
OL ¥ 
“TP al “C6 Soy} 
16 ¥ 
‘o¢ 9% ‘SS SOL “¢ 
“os G ¢°96 “6 
“OP P “36 “CT 
‘OE 
Gg 6 “$6 YI ‘9 
“Og GyE ‘06 “OT 
€% » 
“o¢ “cS “68 BS ‘0% 
GSP GS *S6 SI 
“6h tS “€6 “61 
“OS cT “F6 6 
“Eg I “06 16 ¥ FI 
i At 0G ¢L6 aT 
“OS I “96 LT 
“OS IT ¢° 16 F 
“OF al ¢°96 F 
“LG cI “16 IT 
“6P SI “£6 8 
“GG Il “$6 8 
9° 6F OT “16 1G 
VSP FG ¢c6 96 
v OF a €°96 6% 
“OF TLS “6 LAs 
GOP SG G6 6 
¢’0¢ “9 1°06 IT 
“LY 9T 8°68 G 
L°8S IL G°S6 tS 
G GP T “6 Z 
GOFF “GL ¢° 06 “ST 
Gc’ 0¢ “CI G18 G 
“OF aL “98 “€% 
‘duro J, ‘eq ‘dura J, ayeq 
*NIW “XV 


“xTo¢ 


SI6L 
sen alrclons CRS 5 71, 
SSAC aD nO ORn DOOR ESOC L161 
> An i Uenb 0 Ger PP UGtED.O AG oodit Lo: O16I 
HAE Y Oca uae wo Dolpa oan: 6061 


S06I 
ShiolapionS CuK eUr oto tuaiino nor LOGL 


(adAy, sv plog ul yQUOT, yove 10} p1009y YSAMOT pur 4Soyst fy) 
*(panuyuo)) — FAISNIONT ‘CT6T OL EQST WONT TUALVUAIWAT, WAWINIT ANV WAWIXV], ATHENOJA 


, ‘QIQBITBAB JOU P1ONAL UONBIG ‘“sJeyxIVg IVspy “sy, Aq WoAIT Vyep WOIT , 


“) "86 9¢ oN “GS “LZ B74 “GS “63 “TS “18 9 
4 “él “G9 a) “0% “83 “69 ak) “TE ‘OL “$8 “9 
tas Of YF L9 6 “ST “$I “SP L “93 “83 B74 m4 
oro “TE hi2 “6% “16 “&3 “6S al! “96 “08 “18 ve) 
a “08 cv a!) “13 “FS “SL “Ir “LG Of Y 62 | 3°28 “6 
“€ “86 $9 aL “ST ng “89 “96 “LB “1G “€8 “ST 
gst “6S Lg “0€ “8G ‘OT “6S ab “VG “TE “OL “L 
Bl Sas 8 oo “9 ‘OT “0S “69 “6I “0€ TE &T| $62 ol 
a ‘T silt g°3eg “66 mai mA! “19 “Or $°0¢ “96 “G8 a 
ca A Ore Or “eg “ES 6 “66 “G9 € “BS “TE “18 ‘Or 
& Aa “61 “OF $s at 46996) ‘OL ay, “83 ares ys m7 yt 
3 Gy 6 “os ‘3 “8S “6% “SL BLA! “63 Go ‘OT “PL “61 
= “SI 4!) mA! “$I “LG “G9 mt! “83 "83 “FL IL ¥ OT 
mM Sf FLY OT “gg a4 “61 “LT “OL “GS “83 “03 “68 LR9 
=) fel ag “TE “09 “Or “GS mal “09 “61 “96 3 “98 ail! 
fS $ “FL m4) “Te “OT “83 “$9 ag “TE “86 ¢°S8 “is 
ie} % “PG G19 “Or Ceor mca “a9 "9 “OE 8ITROT] “88 FOL 
a °% “83 “8¢ mA! ¢’6r “IZ “OL “61 63 62 9 OT| G22 “0€ 
a2 a “ST “39 TR 0Z| ‘6I “13 “89 “Lh “86 “08 “GL x6 
ooo C0 “62 “6S WA “SI “66 “99 m3 “€& vei! G°9OL me 
oa SA 43) “93 “6I “LG 69 *€ “GG “TE “OL “$1 
4 Lea “LG 3 6P 6 “ST mx 09 “61 Ts x “38 aL 
< ‘L “ST L Lg “Ss “SI “66 “89 an “LE SGV CL| F'68 “7 
= € “0G 3 OF al “LT “83 ¥S9 8 moo ‘TE 8°69 ag 
es) 8 Ia. ¢°09 “SS 8° LT “LT L419 Sa 16 mxo L°39 ‘G 
° a4 “8G “tS “LE ‘8 “86 74 € PT 62 (6 L°@9 9 
= Rem x6 Ls 4! “i! “O€ “89 “83 fo 16 “TE g°8L “6 
rm] = “9 “OF co PIL) “LT “83 689 € G° LS “LT L°9L “OT 
i) a 6 “SS ¥G “ST 8% “89 &I 98 "GG “TE “6L a 
rea) Seat “0% Sst “TE “CT “SS “39 ‘Il “ES “LE 3° t8 a 
Fs Gel &%@ “SP “Or “ST LT “OL “GS “SG it “SL “Tr 
— ae) Se Se ee ee | Se ee ee | ee ee 
Sa 


“NIW | “XV “NIW | “XVW “NIW | “XVW 


ec G20, ictOlcl @ § “HRAWAAON ‘HaHOLOYO 


(ad, s08,q Plog Ul YWOTY Youve Joy p1OVIY ySaMoT puv ySoyST}Hy) 


‘(papnjouo,)) — HAISNIONT ‘ET6T OL EQST WOUT ANALVAGINWAT, WAWINIJ GNV WAWIXV]Y ATHLNOW 


798 


New York AGRricuLTuRAL EXPERIMENT STATION. 799 


YEaRLY Maximum anD Minimum TEMPERATURES FROM 1883 To 1913, 
INCLUSIVE. 


(Highest and Lowest Record in Bold Face Type.) 


MaxIMuM For EacH YBRAR. MINIMUM For Eacu YEAR. 


a 


92. —9. 
95. —15.5 
90.5 —11.5 
95. —18.7 
95.5 —s. 
94.1 —7. 
91.8 —7. 
96.2 2 
95. ZO) 
96.3 —5. 
95.5 —6. 
97. —8.5 
96. —14. 
96. —21. 
98. —3.5 
96.5 —4. 
97.5 —s. 
‘ 97. 0. 
AG OME os eee assccyoaieyehus sera alee DULY SUPRISE Rp eet me 97.5 200 
OO DF peti savas, Rise se ee May 22, July 14 and 
27, August 31 and 
Sep tile ayerssetvereis 90 —5. 
QOS. Sartee ree eh Natare soeyeee July! Oe 5 ate 94 —4, 
1O04 eee ne Ae htt aoe ee DL ye NO ae sears Mekeiee 93 —18 
OOS saree Se AS eee ons AU eS aL Ores Waties oe 93 —6. 
OO G eae ceasrarst ha deste we cee AME OMe tection 93 —7. 
LOA Sie ee 5 OL semen: carne S AN ial Dr acataxcronorare sor.) 96.5 —18. 
AQ OS 3 Ps). Seis der data sn hoe SIPS es TAT Ueno, Gis) ye oe 95 —14. 
TACO ate Demeeerr emia rrcy Rees nsted APIS te caked 98 —7. 
NOUO Eas Revere £8 oa Coens Dy? OUR Ro Pe crett es 96.5 : —s§, 
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